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Improvements in Steam Engines. 





BY STEPHEN ROPER, ENGINEER. 


Figures 1 and 2, represent the Brown Auto- 
matic cut off high pressure engine. The 
housing, which, as will be observed, is of the 
girder-frame pattern, somewhat resembles 
the Corliss, though the engine is different in 
every other respect. The cylinder which 
contains the steam and exhaust ports, is en- 
cased in an ornamental cast iron jacket, and 
rests On a square tapering column which 
extends nearly the full length. By a judi- 
cious distribution of the materials, every 
part possesses sufficient rigidity without ex- 
tra weight of metal. In its design the evils 
induced by expansion and the liability to get 
out of line, have been scientifically consider- 
ed, and practically obviated. A spur gear on 
the main shaft gives motion to a shaft paral- 


. lel with and below the axis of the cylinder. 


From this shaft the motions of the valves are 
derived. 

There are four valves, one steam and’ one 
exhaust at each end of the cylinder, which 
are independent, and though slide valves as 
they have but one function to perform for 
each revolution, 7. e. admitting or exhausting 
the steam, they are necessarily of a different 
Construction from the ordinary slide valve. 

€ exhaust valves are horizontal, and travel 
at right angles with the cylinder ; the motion 
being derived from cams on the longitudinal 
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Fic. 3.—InpicaTor CARD oF Brown ENGINE. 


shaft, which is positive in both directions. 
The shape of the camways is such that the 
motions of the valves in opening and closing 
are very quick, and allow of their remaining 
stationary during nearly the whole stroke of 
the piston, thus insuring a perfectly free ex- 
haust, and preventing any possibility of back 
pressure. 

The steam valves, which are vertical, are of 
the gridiron pattern, and require very little 
movement to give a full port opening. They 
are operated by eccentrics on the cam shaft, 
in connection with the following device for 
regulating the point of cut off ; a vibrating 
lifter having the fixed centre at its outer end, 





is connected, at about the middle of its length, 
with the eccentric rod, while the inner end 
engages a spring catch or projection on the 
valve stem, giving to the valve a positive mo- 
tion on the left or up stroke, and allowing of 
its being tripped, or released for closing, 
when the point of cut off is reached—jar be- 
ing prevented by means of small dash pots. 
On the spring-catch of the valve stems, is an 
inverted wedge, by means of which the 
valves are tripped. 

The Governor, which is very sensitive and 
admirably adapted to these engines, is of the | 
centrifugal fly-ball type, and receives a posi- | 


| tive motion from the cam shaft, by means of | 


bevel gears, and causes a rod running paral- 
lel with the shaft and back of the valve stems 
to oscillate. On this rodand opposite to each 
wedge is an arm, which when the speed in- 
creases, is moved by the governor towards 
the wedge, thus drawing the catch away 
from the lifter as it rises, and allowing the 
valve to drop, while the lifter continues its 
movement to the end of the stroke and return, 
when it engages the catch as before. 

Both steam and exhaust valves have am 
ple openings, which, in connection with 
their quick motions, entirely obviate the 
evil arising from wire-drawing the steam, or 
choking the exhaust, thereby causing back 
pressure. The only unbalanced pressure on 
the valve, is an area of about one square 
inch on the top, for the purpose of aiding in ° 
closing them quickly. As an evidence of 
the small amount of friction, induced in the 
working of the valves of these engines, the 
ordinary starting bar is dispensed with, and 
an 8-inch hand-wheel on the cam shaft, which 
possesses sufficient leverage to work the 
valve by hand, substituted in its place. 

The valve gear is a most ingenious, and 
admirable combination of mechanical de- 
vices, being very simple, and susceptible of 
easy, convenient, and accurate adjustment. 
Its operation may be explained as follows : 





The shaft A, Fig. 2, receives its motion from 
| a gear on the main shaft, which, in turn, im- 
| parts motion to the governor, and through 
the medium of the frictional device, or coup- 
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ling C, to the shaft B, on which the eccen- 
trics D are located, the ends of the straps of 
which are connected to the horizontal arms 
E, which extend into the square slot provided 
in the slide spindle, and to the catch of the 
tongue. As the shaft B revolves, the ends of 
the arms E will reciprocate vertically in the 
square slot, the valve stem being attached to 
the guide F, in the slot of which the tongue 
G is pivoted by the pin shown in the guide, 
The upper end of this tongue has a project- 
ing catch upon it, beneath which stands the 
end of the arm E, which lifts the valve for 
the admission of the steam, and holds it open 
until the tongue is tipped, when the valve 
closes, the movement being instantaneous, 
and rendered noiseless by means of an air 
cushion dash pot. 

The governor spindle is attached to the end 
of an arm which is fast upon the rod N, 
upon which, and immediately behind the 
steam valve spindle guide F, is an arm stand- 
ing vertically, and carrying the horizontal 
pin H. The tongue which at one end acts as 
a catch to the eccentric arm, at the other end 
protrudes from the back of the slide spindle 
guide, and stands directly beneath the pin H, 
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so that when the arm E lifts (through the 
tongue catch) the steam valve, the latter re- 
mains open until the tail of the catch G 
meets with the pin H, which trips the 
tongue and closes the valve. The governor 
controls the position of thé pin H, and de- 
termines the point of cut-off. The discs J, 
on the shaft B, are provided with cam 
grooves, into which a friction roller on the 
rocker arm K extends, the upper arm L, 
being attached to the exhaust valve spindle. 
To compensate for the circular motion of the 
_ arm, and the vertical movement of the valve 
spindle, the connection between them is made 
. by the eye of the spindle, containing a slot 
in which is fitted a sliding die, to which the 
pin of the arm is fitted. Any change of load 
on the engine is instantaneously shown hy 
the governor, which simultaneously changes 
the point of cut-off, giving to the engine 
more or less steam, according to the require- 
ments of load and pressure. 

An analysis of a great number of indica- 
tor diagrams, taken under very varying cir- 
cumstances demonstrate that these engines 
are unrivalled in point of economy. 

Fig. 3 was taken from one of these engines, 
size 15x38 inches, piston speed 412 feet per 
minute, scale 30, clearance 4} per cent., mean 
effective pressure 18 pounds. As will be ob- 








served they are models of perfection, both in 
appearance and in their wonderful conform- 
ity to theoretical requirements. Such dia- 
grams are very rare, and show that both the 
engine and indicator which produced them 
must have been in a perfect condition. 

The Brown engines have a well-merited rep- 
utation for durability and efficiency; none 
but the best material is employed in their 
construction, and the workmanship and finish 
are of the most refined and accurate charac- 
ter. The crank, wrist-pins and piston-rods 
are made of steel, and the valve stems of the 
best machine brass, and are so accurately 
fitted that they require no fibrous packing. 
One of them on exhibition at the Centennial 
Exposition, held in Philadelphia in 1876, 
attracted great attention, on account of its 
symmetrical proportions and elegant finish, 
as well as the smooth, noiseless and harmo- 
nious action of its reciprocating and revolv- 
ing mechanism. In fact, the whole design 
and arrangement reflects great credit on the 
inventor and manufacturer, and places them 
among the best types of American stationary 
engines. They are manufactured both con- 
densing and non-condensing in TWENTY'sizes, 
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Abstract of Statement of the Extent and 
Character of the Work of the United 
States Board Appointed to Test Iron, 
Steel, and other Metals. 





By Rosert H, Tuurston, of Hoboken, N. Y. 





This Board was appointed by the President 
of the United States, in accordance with the 
provisions of Section 4, of ‘‘ An Act making 
Appropriations for Sundry Civil Expenses of 
the Government, for the fiscal year ending 
June 80th, 1876, and for other purposes,” 
approved March 3d, 1875. 

It is instructed to determine by actual tests 
the strength and value of all kinds of iron, 
steel and other metals which may be sub- 
mitted to it, or by it procured, and to pre- 


and value of such materials for constructive 
purposes. 

The board consists of the following named 
members : 

President—Lt. Col. T. T. 8. Laidley, U. S. 
A. ; Commander L. A. Beardslee, U. 8. N.; 
Lt. Col. Q. A. Gillmore, U. 8. A.;Chief En- 
gineer David Smith, U. 8. N.; W. Sooy 








Back View or Brown’s Automatic Cut-oFF ENGINE. 


ranging from 10 to 500 horse power by C. 
H. Brown & Co., Fitchburg, Mass. 


Turning Brass. 





Center the piece nicely with a prick punch, 
and then drill a small hole in each end with 
a small drill about 3-64th of an inch in diam- 
eter, and countersink the holes or centers 
slightly. Face both ends off true clear to 
the center before turning the piece, and oil 
the back center before running. Place the 
rest so the cutting point oi the tool will be at 
the center of the piece to be turned; the rest 
should be about one-half inch from the brass. 
Take a round nosed tool, and begin at the 
right hand end and turn towards the left. If 
the piece is round, and centered nicely, you 
can cut deep enough to get under the scale ; 
otherwise, the scale will soon dull the tool. 
Be sure and keep the tool sharp. After you 
have turned.it down to about the size, take a 
flat tool and finish it, so as to take out all the 
marks of the round tool. In turning brass, 
always run the lathe at good speed. In fin- 
ishing brass, use fine emery paper, and keep 
it clean from the cuttings of the brass. To 
polish it use a burnisher or use the brush and 
rag wheel. 





Smith, C. E.; A. L. Holley. C. E.; R. H. 

Thurston, A. M., C. E., Secretary. 

The board organized under the General 
Order issued by the President immediately 
after the passage of the law creating it, meet- 
ing at Watertown, Mass., in April, 1875. The 
Board at once proceeded to plan an. exceed- 
ingly comprehensive scheme of work, en- 
trusting each investigation to a Committee— 
usually consisting of three members—and 
distributed the greater part of the amount 
allowed by Congress ‘‘for the expenses of 
the Board,” among these Committees, for use 
in defraying the cost of making researches. 

These Committees were : 

(A) ON ABRASION AND WEAR. Instructions 
—To examine and report upon the abra- 
sion and wear of railway wheels, axles, 
rails and other materials, under the 
conditions of actual use. 

(B) ON Armor PuiatE. Jnstructions—To 
make tests of armor plate, and to collect 
data derived from experiments already 
made to determine the characteristics of 
metal suitable for such use. 

(C) On CHemicaL Researce. Instructions— 
To plan and conduct investigations of the 
mutual relations of the chemical and 
mechanical properties of metals. 

(D) On CHAINS AND WrreE Ropes. 





Instrue- 
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tions—To determine the character of iron 
best adapted for chain cables, the best 
form and proportions of link, and the 
qualities of metal used in the manufac- 
ture of iron and steel wire rope. 

(E) On Corrosion oF Metats. Instructions 
—To investigate the subject of the corro- 
sion of metals under the conditions of 
actual use. 

(F) On THE Errscts OF TEMPERATURE. In- 

structions—To investigate the effects of 

variations of temperature upon the 
strength and other qualities of iron, steel 
and other metals. 

On GIRDERS AND Cotumns.  Jnstruc- 

tions—To arrange and conduct experi- 

ments to determine the laws of resistance 
of beams, girders and columns to change 
of form and to fracture. 

(H) On Iron, Matueaste. Jnstructions— 
To examine and report upon the me- 
chanical and physical proportions of 
wrought iron. 

(I) On Iron, Cast. Jnstructions—To consid- 
er and report upon the mechanical and 
physical properties of cast iron. 

(J) On Meratuic Auioys. Instructions—To 


(G) 


assume charge of a series of experi 
ments on the characteristics of alloys, 
and an investigation of the laws of com- 
bination. 

(K) ON OrTHOGONAL SIMULTANEOUS STRAINS. 
Instructions—To plan and conduct 4 
series of experiments on simultaneous 
orthogonal strains, with a view to the 
determination of laws. 

(L) ON PuysicaL PHENOMENA. Instructions 
—To make a special investigation of the 
physical phenomena accompanying the 
distortion and rupture of materials. 

(M) On Re-HEATING AnD Re-rouiine. Jn- 
structions—To observe and to experr 
ment upon the effects of re-heating, 
rolling, or otherwise re-working ; of ham- 
mering, as compared with rolling, and of 
annealing the metals. 

(N) ON SrEeELs Propucep By MODERN 
Processes.  Jnstructions—To invest: 
gate the constitution and characteristics 
of steels made by the Bessemer, ope? 
hearth, and other modern methods. 

(O) On Sreets For Toors. Jnstructions— 
To determine the constitution and cher 
acteristics, and the special adaptations 
of steels used for tools. : 

The work done to date may be summarized, 
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as reported by a Committee of the American 
Society of Civil Engineers, as follows : 

The general plan is announced, and is to 
be a thoroughly scientific and systematic ex- 
ploration of the field assigned to the Board. 
Materials are not only to be tested and the 
results stated as those derived from the ex- 
amination of a metal of a conventional de- 
nomination, but the test-piece, in each case, 
will usually be examined to determine how 
far peculiar qualities are attributable to pecu- 
liarities of chemical composition and of 
physical structure. 

A chemical laboratory has been established 
at Watertown Arsenal, and the chemist to 
the Board, Mr. Andrew A. Blair, formerly of 
St. Louis, has already done a large amount of 
work upon irons, steels and other metals and 
alloys, and the specimens, thus examined as 
to composition are subjected to several kinds 
of mechanical stress to discover the effect of 
the composition, in determining resistances 


to distortion and rupture. 
A series of steels is in preparation under 


the direction of the Committee on Chemical 
Research, in which other elements being re- 
tained constant in amount, the carbon varies 
regularly from 0 to 2 per cent; another series, 
with carbon uniform, has silicon in varying 
proportions; another set varies in phosphorus, 
still another in sulphur, and another series 
is variable in manganese. In each series one 
element varies between wide limits, while the 
other elements are all retained as uniform as 
possible. The work of the melter is checked 
by analysis, and the specimens are then tested 
mechanically. This investigation, greatly as 
it has been needed, has never before been even 
attempted. It is considered by the members of 
the Board as likely to prove the most valuable 
research ever made in this direction, and the 
only one in which the chemist and the 
engineer have ever systematically joined 
forces in making such an exhaustive and 
scientific investigation. 

The Committee on Abrasion and Wear is 
engaged in collating information relating to 
this subject, and is making experiments at 
the Stevens Institute of Technology on the 
abrasion and wear of the metals, and on the 
effect of lubrication in reducing it. The 
Chairman is fitting up machinery and appar- 
atus for use in further investigation. A con- 
siderable amount of work has been done. 

The Committee on Armor Plate is engaged 
in collating from domestic and foreign sources 
information that may be valuable in deter- 
mining the qualities requisite in armor plate, 
and how those qualities are to be secured. 
The records of the Army and Navy Depart- 
ments, and of the British Admiralty are con- 
sidered to be the most-promising mines of 
information to be worked by this committee. 

The Committee on Chemical Research has 
charge of the chemical work referred to. 

The Committee on Chainsand Wire Rope 
is endeavoring to determine the character of 
atlem best adapted to making chain and rope, 
and the proper form and proportion of link, 
and is working up the data which have long 
been collecting at the Navy Department. 
The later experiments of Com. Beardslee are 
extensive in range, and that officer is collating 
and arranging the records for the use of the 
Board. Further experiments will fill up 
any hiatus that may be detected. The Navy 
Yard at Washington, where this work is 
8olng on, affords peculiar facilities not only 
for testing, but for making chain cable of any 
desired size, form of link, or quality of metal. 

Work already done there by the Chairman 

of this Committee has revealed serious defects 
in accepted tables of sizes and strength, and 
has indicated the rate of variation of strength 
With variation of size of bar, and permitted 
the formation of a new and trustworthy 
table, 

_ The Committee on the Corrosion of Metals 
'S Investigating the conditions affecting the 
Corrosion of metals in use. Some informa- 
tion has been collected, some chemical work 
las been done, and much more work is pro- 
Jected for the ensuing year. 


The Committee on the Effects of Tempera- 
pe: has planned an extended investigation of 
mo and is gathering information 
an various sources. The research will be 

mmenced by the Chairman during the 








coming year, if the Board is sustained in its 
work. Thechairman has already collated all 
published information accessible in periodical 
literature—has made some preliminary ex- 
periments, and is receiving some information 
from various directions. 

The Committee on Girders and Columns 
has a plan of operations which includes elab- 
orate investigations of the strength of mate- 
rials in columns and girders of various forms 
and proportions. Thisis the most formidable 
and expensive of the researches to be under- 
taken by the Board, and the power and accu- 
racy of the 400 tons testing machine will be 
fully taxed in this work. The committee is 
receiving the codperation and active aid of 
some of the largest manufacturers of beams 
and girdersin the country. The results of 
experiments already made have been commu- 
nicated to the Committee by the engineers of 
railroads and of mills, and in other cases 
important and costly experiments have been 
undertaken by private incorporated compa- 
nies (the Board has been invited to be present 
and to assist in the work if it should seem 
desirable)’; these results are to be given the 
Board, such sizes and proportions as the 
Board may desire to test are to be made, and 
all necessary labor furnished without any ex- 
penseto the government. Bridge builders, 
civil and mechanical engineers and architects 
are corresponding with the Board on ‘this 
subject, and the greatest interest and most 
gratifying public spirit are said by the mem- 
bers to be met on all sides. The committee 
itself has done considerable experimental 
work—principally at Buffalo—the material 
having been, in some cases, gratuitously fur- 
nished by manufacturers of rolled beams. 








of decimals, in inches, and also in meters 
with equal precision. The logs were made 
up, and the results were also laid off graphi- 
cally. The curves revealed some peculiar 
and important facts. The fractures were 
photographed and, where peculiar, were re- 
ported upon by Prof. Leeds, the chemist and 
mineralogist of the Institute. From the data 
obtained, the coefficients of elasticity were 
calculated and recorded. 

Complete sets were next broken by tension, 
and the results recorded and worked up as 
with the transverse tests, and the records and 
curves compared, and a series of compres- 
sion specimens were made up as companion 
test-pieces. 

The full series was finally tested in the au- 
tographic recording machine and, from the 
strain-diagrams, their strength, elasticity, 
ductility, resilience and homogeneousness 
were deduced, and the law of variation work- 
ed up graphically. The effect of strain in 
elevating the elastic limit was observed. 

All specimens were examined by the chem- 
ist, and a comparison made’ between the pro- 
portions by mixture and composition in the 
bar which exhibit the loss of metal, and to 
some extent, change of physical character, 
produced by melting and casting. Some 
curious and interesting scientific facts are re- 
vealed by the research, and a new mineral, 
consisting of stannic acid with a trace of cop- 
per, in magnificent needie-shaped crystals was 
produced in some cases, which has been sub- 
jected to examination and analysis by Prof. 
Leeds. 

A determination of specific gravities of the 
metals as purchased, as cast and as com- 
pressed mechanically, and in mass, and in 





Bruuines’ Patent LATHE Does. 


The Committee on Malleable Iron has:col- 
lated a large mass of valuable information, 
and the records of a great numberof experi- 
ments, and among other important matter, 
has obtained an extensive collection of ex- 
perimental determinations of the effect of 
time upon the elevation of the elastic limit 
by strain, during periods varying from a few 
seconds up toa year. The variation of qual- 
ity due to differences of size and form of sec- 
tion of the bar and the modification of 
strength, ductility and resilience are under 
investigation. The chairman of this com- 
mittee is also determining the influence of 
proportions of test-pieces upon their ultimate 
resistances. 

The Committee on Cast Iron is pursuing a 
course similar to that of the Committee on 
Malleable Iron, with similarly promising re- 
sults. 

The Committee on Metallic Alloys has 
made an investigation of the strength and 
other properties of bronzes, which may be 
taken as typical of the kind of work to be 
done by the Board. 

Several series of copper-tin alloys were pre- 
pared, varying in some cases by regular per- 
centages, and inothers by chemical equiva- 
lents, and were cast in bars of 1-inch square 
section and about 28incheslong. Their tem- 
peratures of fusion were taken at casting, and 
some were cast in sand, and others in an iron 
ingot mould. The weighing was carefully 
done in a Coast Survey balance, in the Physi- 
cal Laboratory of the Stephens Institute of 
Technology. A set were reserved for the 
determination of the coefficient of expansion, 
by Dr. Mayer. The others were broken by 


transverse stress, one set by.dead loads, and 
others in the transverse testing machine of 
the Mechanical Laboratory, and deflections 
and tests were recorded to the fourth place 


a state of fine division, concludes this re- 
search. 

A similar research is in progress, under the 
direction of this committee, by Prof. Thurs- 
ton, its chairman, which is intended, also, to 
be as complete and accurate in investigation 
of the copper-zinc alloys as the resources at 
hand will permit. 

Before entering upon this work, the chair- 
man collated all published material bearing 
on the subject, and a preliminary report of 
about one hundred pages embodies the most 
important facts previously determined, and 
contains the bibliography of this subject of 
copper-tin alloys. This work was supple- 
mented by making graphical records of the 
experimental work of Mallet, Mathessen, Cal- 
vert, Johnson and others on the conductivity 
for heat and electricity, and the specific grav- 
ity and other properties of copper-tin alloys, 
as had been examined by them. It was the 
intention to profit by facts already acquired 
by acknowledged authorities, to complement 
them by the new investigations, and to avoid 
useless repetition of work involving serious 
expenditure of time. 

This paper is itself regarded as exceedingly 
valuable, and particularly to the mechanical 
engineer, as it is the first time that these 
earlier researches have ever been collected 
and put in an accessible and compact form. 

A similar preliminary research is made to 
preface the examination of the copper-tin-zinc 
alloys, and the same plan will be pursued 
throughout. 

The Committee on Orthogonal Strains is 
planning a series of experiments to determine 
the laws of the resistance of materials under 
simultaneous stresses acting in rectangular 
directions, as in the case of a rod subjected 
to torsional or shearing simultaneously with 





tensile or compressive stress. The subject 


has been entirely unstudied up to the present 
time. 

The Committee on Physical Phenomena is 
preparing to seek for the phenomena induced 
by stress in the various physical modes of 
energy, as the development of magnetic, 
electric and thermal actions. The fact of the 
development of heat and electricity has long 
been known, but no systematic or scientific 
investigation has ever been made in this di- 
rection. 

The Committee on Steel produced by Mod- 
ern Processes is working with the Committee 
on Chemical Research. It is collating also 
the vast mass of material available and will 
endeavor to make a report, which shall be of 
great and permanent value. 

The Committee on Re-heating and Re- 
rolling is to test iron, etc., in the several 
stages of manufacture, refined and unrefined, 
and to observe the effects of successive re- 
heats, of re-working and rolling, to determ- 


ine, if possible, what amount of working 
Concluded on page 10. 
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Drop Forgings. 





Great accuracy as well as rapidity, is re- 
quired in forming the small parts of sewing 
machines, fire arms, watches, clocks and 
many other kinds of mechanism. Wherever 
a considerable number of parts of tools or 
machines are required that must be exact du- 
plicates of each other, the result is accom- 
plished by means of drop forgings. Before 
the greatest progress had been made in per- 
fecting the process for making drop forgings 
the required accuracy in shaping certain 
small parts of fine machinery, was attained 
only by long and patient filing, grinding and 
polishing, of every wheel, spring, screw, &c. 
As extreme hardness, toughness and great 
durability are essential to many parts of fine 
machinery, these qualities made the hand 
work more slow and laborious. To develop 
and perfect the system of making these parts, 
by drop forging, is one of the triumphs of 
American inventive and constructive skill. 
Theartizans of the old world, having plod- 
ded along in the ancient beaten track, filing 
and scraping to make a correct fit, were taken 
by surprise when the first great watch factory 
established in the United States, made every 
screw, wheel, pinion and spring by machin- 
ery, for it had never been accomplished by 
any watch factory in Europe. So accurate 
was every part, and so exactly in keeping 
with every other part, that it was only neces- 
sary fora man to know what parts form a 
watch, in order to set one up and put it in 
motion. If any part of an American watch 
sheuld get broken or lost, the exact duplicate 
can be had promptly from the factory where 
it was made. The same results have been 
accomplished with sewing machines, clocks, 
fire arms and many other kinds of exact ma- 
chinery. The concern that has made the 
greatest success in the manufacture of drop 
forgings, and all the dies and necessary ma- 
chinery for their production, is the Billings & 
Spencer Co., of Hartford. The President and 
Superintendent of this company, Mr. Chas. 
E. Billings, is a mechanical draughtsman and 
die sinker, of unusual skill, and under his 
direction the best results have been attained 
in fabricating instantly with one blow of a 
drop hammer, of a size and weight commen- 
surate with the piece of metal to be pressed 
into shape, the most accurately shaped forg- 
ings. Shuttles and steel tools of every kind 
are made from bars of steel at a single blow. 

We illustrate herewith the styles of Billings 
forged lathe dogs. They make twelve sizes of 
the common dogs forged of Norway Iron, case 
hardened with tool steel screws, and two 
sizes of clamps, and one size of die dogs, 
forged from bar steel and care hardened in oil; 
thus making a much lighter and stronger tool 
than cast or malleable iron. — 

In their illustrated catalogue are shown a 
number of specialties for machinists. Their 
works contain 18 drop hammers, 4 tilt. ham- 
mers, atmospheric hammers, trimming and 
punching presses, and other tools to which 
they are constantly adding such improve- 
ments and new machinery as experience 
proves desirable. 
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Pratt’s Patent Movable Jib Crane, 
The convenience of the ordinary crane for 
lifting and transferring heavy weights, and 
also of the movable carriage on the top of 
the jib, is apparent ; but there are situations, 
particularly in the shop, where vertical 
objects,—as columns, belts, shafts, etc.,— 
greatly restrict its use, and sometimes compel 
resort to the inconvenient means of the 
ordinary rope and pulley fall. The object of 
Pratt’s Movable Jib Crane herewith illus- 
trated, is to obviate difficulties. It is built 
entirely of iron,—the mast and brace of cast 
iron, and the jib of two pieces of rolled 
wrought-iron plate. The blocks and sheaves 
are also of iron, and the rope is wire, cable- 
laid. The projecting portion of the jib rests 
on a roll in the upper end of the brace, and 
its inner end on a similar roll in the hollow 
mast, and is made to traverse horizontally by 
means of a hand-wheel, worm, and worm- 
wheel, and a pinion engaging with a rack 
cut in the under side of the sliding jib. 
This arrangement permits the jib to retract 
until it projects equally on either side of the 
mast, forming a T or-cross, and occupying 
about one-half the room it requires when 
fully extended. The upper end of the brace, 
not being fastened to the jib, is held in place 
by two rods, or bolts, extending from its 
upper end to the mast. The power for hoist- 
ing is transmitted by means of a crank, 
worm, and worm-wheel. 
wheel are cut to such a pitch that a load will 
not run down by its own gravity, unless 
assisted by turning the hand-wheel. The 
maximum load for a No. 0 Crane can be 
raised by one man, No. 1 Crane by two men, 
and that for the No. 2 by four men. This 
machine is very useful in moving weights 
greater than one or two men can lift, with 
facility, up to the full capacity of the crane, 
being handy in the foundry, the machine- 
shop, the warehouse, on docks, and in other 
situations where a crane with permanently 
extended jib would be inconvenient. 
These cranes are manufactured by the 
Pratt & Whitney Co., Hartford, Conn. 


————__ > —____ 
Extracts from Chordal’s Letters.. 


Messrs. Editors—Which is the better policy? 
To make patterns as cheap as possible, or to 
make them as good as possible? This question 
is deeper than it looks, and will not answer it- 
self as some might at first suppose. There are 
two important sides to it, and the subject is 
worthy discussion by shop proprietors. If a 
man does a jobbing business, and needs odd 
patterns for one casting, there is certainly no 
doubt but what the patterns should be made 
just as cheaply as possible, durability being no 
object. What are a lot of such patterns worth, 
even if made in the best manner? Not one- 


twentieth the cost, in nine cases out often. I’ 


don’t consider odd patterns worth saving. It 
is better to burn such things and make a new 
one in a hundred years, than to store and in- 
sure‘them that long. Burn such patterns and 
put the premiums to the credit of pattern ex- 
pense. 

But all patterns are not odd patterns. Take 
manufactured machines, gears and other 
staple articles. Those patterns are of value. 
But just how much we can afford to pay for 
them is the question. A good pattern-maker 
can, if he sees fit, make a pattern which will 
stand daily use and storage for fifteen years. 
His work wil] be solid, wood to wood all 
over, five coats of varnish, and an exterior 
impervious to moisture. If he wants to, he 
could make the pattern in one sixth the time, 
and the exterior shape would be the same, 
the castings from them identical. But the 
things won’t stand much knocking around, 
and time will open the joints and change 
the: shape. 

Modern machinery changes its skin every 
few months, and new patterns must be made. 

This must be considered, for if we pay for 
durability and don’t use, we are buying 


something we don’t need. Of course this is | 
a matter of experience, and it seems to me_ 
some of your readers could say something in- | 
makes his | 
patterns perfect, I don’t think they could be 


teresting on the subject. G 


The worm and! 











better, for he gets the best pattern makers 
and tells them to do their best. 

His patterns never wear out. He simply 
changes his style, and burns-up those splen- 
did old patterns and makes new ones. He 
sent two wagen loads‘to my’ louse for kind- 
ling, and I judged them to be worth at least 
six hundred dollars. Don’t you think he 
would have been wiser to have had these pat- 
terns made ina less costly style, and spent a 
trifle, or many trifles, on their repair and main- 
tenance? The pattern account is always a 
big thing in any shop. One trouble in the 
matter is that, if you want patterns to make 
good castings true to drawing, you must get 
a good pattern maker to make them, and he 
won’t make cheap patterns, and a poor or 
cheap pattern maker won’t work close. It is 
very hard to get a fine pattera maker to make 
youa pattern just for one casting, he don’t 
seem to know how. If pattern makers 
would bea little more considerate, and culti- 
vate judgment in this matter, they would 
greatly increase their own value, and pro- 
prietors would soon show their appreciation. 

* * * How far should the opinions or de- 
sires of the purchaser influence the manufac- 
turer? I do not refer to special jobs for 
special purposes, but to those articles 








A gear shaft inthe machine runs in a long | 
sleeve bearing boxed in the main frame. | 
When I was in Sacket’s shop the other day | 


received from inquirers. If I listened to al] 
I would not be able to make two machines 
elike; in fact, I would have no machine | 


he showed me about twenty letters regarding | could call my own, for there ain’t a thing 
this machine, and called my attention to two | somebody ain’t struck. That machine stands 


of them. One party wanted the collar rings | on its reputation. 


mentioned to project from the journal instead 
of being cut into it. The other party asked 
that the aforesaid gear-shaft bearing be 
cupped, so wear could be taken up. 

Sacket opened up with: ‘‘ There’s two good 
cash orders which I won’t take. I won't 
alter those things, for that shaft business 
would be a uselessand annoying concession, 
and that gear box is better as it is, a matter 
which I know a hundred times more about 
than those men. Its my business to know 
not what one of these men thinks, but what 
is the average or general demand. My self- 
interest as a manufacturer demands that I 
should reduce a machine to its mean profit- 
able terms and keep it so. I can’t afford to 
make a bad machine. If anything is really 
wrong it will certainly damage me more than 
the buyer, and I should at once demand the 
return of the job. How silly I would be to 
listen to every suggestion. J made that 
machine a success, the purchasers didn’t. 

‘‘T didn’t guess at the proportions or de- 


Pratt’s IMPROVED Jip CRANE. 


which, being upon a manufacturer’s price 
list, become a standard with him. Is it wise 
to humor the whim of every buyer by chang- 
ing unimportant details at his request? 

It seems to me that customers fight shy of 
a builder who don’t seem to know just what 
he is about, and take rather to those auto- 
crats who, collecting and refining the experi- 
enceof many buyers, develop that experience 
into form and adhere rigidly to details known 
to be correct and adequate. A manufacturer 
with little experience and poor judgment can 
never be arbitrary, and a weak man can 
never build up a product toa standard. The 
unyielding builder must sometimes see a de- 
sirable customer depart in a heat, put often he 
will return after many days and bow with re- 
spect to a more extensive experience and a 
firmer judgment. 

Here’s a case in point. Sacket builds a 
wood working machine, and has sold several 
hundred of them. He don’t build any other 
wood tool, but has made this a success. 

Among other details this machine contains 
a cutter shaft running in babbit boxes. One 
journal is grooved to prevent end-play, as is 
commonly done with such shafts. He cuts 
the grooves in the journal. Some makers 
turn them upon the journal, which is much 
more expensive, but does not weaken the 
shaft. 


tails of the thing, for I am no designer, but I 
had it done by a man whose vocation and 
business is to study the wants of users, de- 
velop them into an average, and furnish me 
me with the scheme and drawing, made with 
the understanding that the machines were to 
be not only good to the purchaser, but profit- 
able to the manufacturer. 

“‘He didn’t do it in a day, but put details 
side by side and considered closely the relative 
utility and cost of each. He knew what he 
was about, and would not have made grooves 
instead of rings with reason. 

“Of course I accepted his judgment, but 
that was eight years ago, andI have watched 
the things closely. I notice all these little 
suggestions come from men who intend to 
buy. 

‘* Why don’t those who have the machines 
complain? Simply because there’s nothing 
tocomplain about. Its simply a notion 
of intending purchasers. I know by 
the experience of six hundred uncomplaining 
buyers that things are right. 

“That bearing has never in eight years 
shown shake, and I know that if it was split 
and cupped it would never fit just right, 
even by chance, and would wear out ina 
year. 

‘Why, Chordal, I wish it wasn't too much 





trouble to get you out the letters I have re- 





I have no patent on it, 
and competitors have too much honor to steal 
my personal thunder, but would bounce my 
legal patent quick as thought if I had one, 
and they could find a hole in it. 

‘*T make those machines good and all alike, 
and a man can know just what he’s going to 
gét. Why, there’s three thousand dollars 
worth of specials out in the shop, rigged up 
to make the machines uniformly good and 
uniformly cheap. What would become of 
my jigs if I listened to Thomas, Richard and 
Henry? I lose a sale once in a while by 
being stubborn, but I find in the end that 
stubbornness wins. I won’t change any un- 
important detail to suit a buyer’s fancy on 
anything I make. If I find something is 
really wrong I change for good; but I don’t 
jump at the first free suggestion made. 

“« Why, I went up to Backgear last year and 
ordered a drill press of Coane. I came the 
same game on him which my patrons try on 
me. I wanted changes. Coane builds tip- 
top drill presses, and I wanted nothing special 
but wanted little changes made just to suit 
my whims. I am no tool builder, and Coane 
would have told me so if he had done his 
duty by me, but no, he’s one of those men 
who wants to please customers. Now, that 
drill’s a fraud, and its just as I ordered it. I 
wish I saw some good ground for sueing him. 
He ought tohave known better than I did, 
and ought to have insisted on doing the right 
thing. Come out and look at that fine 
machine, ‘altered to suit the purchaser's 
fancy.’” 

linterviewed Wycoff next day. 
portable engines. Here it is : 

INTERVIEWER—Do you change things if 
purchaser says to? 

Wycorr—Every day in the 
Wouldn’t sell anything if I did'nt. 
a man knows what he wants. 
engine over there. Making it for Pittman. 
Same as usual only he wanted that governor. 
It ain’t worth five cents, but that isn’t 
my look-out, and he wanted the valve short- 
ened up, and the crank pin smaller, to reduce 
friction, as he said, and the bearings turned 
half an inch smaller than the shaft. I am 
doing it all, of course. 

INTERVIEWER—But don’t this interfere 
with regular plans of work, and make work 
cost more without being right, and don’t your 
name and reputation go out on lots of engines 
you are ashamed of? Will such a man come 
to you the second time? 

Wycorr—Oh ! the system ain’t anything. 
I never could do anything with system. 
Machine work is centering and turning and 
drilling and planing after all, and when a man 
comes after some, I, for one, propose to do it 
to suit him. If he is wrong I have the satis- 
faction of one sale, at least. I don’t make 
two engines alike. They all want something 
different, and I give it to them. 

INTERVIEWER—How much respect would 
you have for a tailor who, acting on your 
dictation, would make you ridiculous, and, 
after finding out your mistake, woul’? you £0 
to him again, or to the arbitrary tailor who 
refused your absurd order, and which of the 
two would receive the most orders from you 
in the next ten years? 

Wycorr—Now your'e going round the ques 
tion. It don’t make any difference about the 
other orders, that ain’t what we are talking 
about, and you can see yourself who got the 
order in question. You can’t stuff me with 
any such talk. Why, look here. Do you 
mean to tell me that if I order a second 
machine of a man, that I must not tell him, 
and demand that he should make the bolt 
heads uniform, and balance the pulleys? 
Nonsense! 

INTEVIEWER—That’s just what I say. If 
you are green enough to order anything from 
aman who has to be told his business, you 
keep up the thing by using his green machine 
till you learned that a man who accepts such 
suggestions needs them, and that if he is ope? 
to such criticism his whole product should be 
suspected of immaturity and patchwork. 


He builds 


week, 
Guess 
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wycorr—Now I have acase for you. You 
see that screw machine. I went out to Ohio 
and got that from the Niles Works. They 
made them with a one and five-eighths inch 
hole through the spindle, so they would make 
three-quarter bolts. I wanted a two-inch 
hole, so I could make inch bolts. Gray said 
he wouldn’t doit. Said they were tool build- 
ers, and had designed that machine in proper 
proportion, hole and all, and that if I wanted 
to make inch bolts I ought to get the larger 
machine with a two-inch hole in the spindle 
and with the other parts in proportion. Says 
he: Suppose I should do as you ask, and our 
machine should fail todo what it never was 
intended to do? What then? Who would 
Jose the most, you or the Niles Works? Then 
[ dried him up by saying that if he would not 
make the machine as I wanted it, I did not 
want it at all, and more than that I would’nt 
take it. He showed his sense by giving in. 
Do you say he did wrong? 

INTERVIEWER—Of course I do. He vio- 
lated a principle which, strictly adhered to, 
would in the end result in more screw 
machine sales than the plan followed. If the 
thing fails and I should notice it, what con- 
clusion would I have to come to in the ab- 
sence of knowledge? 

Wycorr—But it did’nt fail, and Gray did 
what any good business man would do under 
the circumstances. If you want patrons you 
must study to please them. 

Here I left. There are two voices from 
two directions. I want to 
tell you something about 
Sacket and Wycoff some 
day. There is something 
rich in their history. 

Two more cases pertain- 
ing to this question. The 
B locomotive works 
ordered planers of a well- 
known shop. Wanted cross 
rail changed. Tool men 
said, No, the rail was right. 
They wouldn’t allow a de- 
tail to be questioned after 
they had satisfied them- 
selves it was right, claimed 
superior judgment upon 
that art, and saw valuable 
patronage apparently de- 
part forever. I honor that 
principle, and that concern 
for having specific knowl- 
edge which they will thus 
back up. The B——works 
may have taken their trade 
away, but I believe they 
left their profound respect, 
and that trade will, in the 
end seek out and find ex- 
perience and judgment of the positive kind. 

Another case. McGoon, a master mechanic 
on a western road, opened negotiations with 
a concern for a certain machine. Concern 
sent cut and description and price. McGoon 
doubted the strength of a certain part. Con- 
cern said they had made fifty of them, and 
knew them to be all right, but ‘if you desire 
we can alter in any way you see fit to sug- 
gest.” 

The next day McGoon ordered else- 
Where. I don’t know why, but have a 
suspicion. With Respect, 

CHORDAL. 


Stead’s Circulating Generator. 
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Some months ago we stated in our col- 
Umns that an attachment for an ordinary 
steam boiler had been constructed, which 
was claimed to double the capacity of any 
boiler to which it is applied. We prom- 
lsed, at that time, to lay before our readers 
any extraordinary and well authenticated re- 
sults. Since then, thorough tests have been 
made by careful engineers, and by well-known 
competent authorities, which leave little 
doubt as to the permanent value of the at- 
tachment referred to. Herewith, is illus- 
trated Stead’s « Circulating Generator” for 
steam boilers, 

A Aisa series of heavy lap-welded pipes, 
Connected by return bends resting on bearers 
and forming a continuous close coil under 
boiler, from bridge wall to back connection, 








making a chamber in which the combustion of 
gases from furnace is maintained and the 
Jlame held wn close contact with boiler until it 
strikes deflecting wall, which causes it to 
pass to under side of pipes through which 
it returns into back end of boiler ; by this 
means the heat is equalized on coil and suffi- 
ciently retarded to secure full effect on boiler. 
The feed-water enters coil by pipe M. and its 
connections under same conditions as to heat, 
etc., that it previously entered boiler, and in 
its passage through coil vs claimed to be heated 
to a temperature ranging from 240 to 310 de- 
grees, and enters boiler through pipe I, com- 
bined steam and water. J isa stop-valve be- 
tween coil and boiler, and K is a blow-cock 
for clearing coil. When the feed is stopped 
the pressure in. boiler gives full opening to check- 
valve L on pipe P, and the water from bowler 
passes down into coil through which, by its in- 
creasing temperature, it circulates with great 
rapidity to boiler again. By this means the 
coil is always filled with water and cannot be 
burned. The check-valve LZ was designed 
for this purpose, it gives full and direct 
opening to pipe and cannot stick or fail to 
work perfectly. 

Dis a riveted cast steel drum taking the 
place of the brick bridge wall which is low- 
ered to admit it, the water from bottom of 
boiler passes through pipe WV to drum, where 
its temperature is raised much higher than 
that in the boiler to which it returns nearly 
all steam through pipes G H. By this means 


ore | ceemeemeeremserezncnaafihiiae 


the 23d of May, 1878, a trial similar to the 
above was made with a 40-horse power hori- 
zontal tubular boiler, with a Stead Circulat- 
ing Generator attached, for which we have 
space only for the following brief extracts. 


STEVENS INsTITUTE OF TECHNOLOGY, 
Department of Engineering, 
HopokeEn, N. J., June 5, 1878. 
H. W. SHEPARD, Esq., 
Pres’t. Iron Clad Man’f’g. Co., 
Greenpoint, L. I. 


Sir :—I send you herewith record report 
of tests of boilers at Faber’s Pencil Works on 
May 28d, 1878, and take pleasure in congratu- 
lating you on the high efficiency obtained. 
From the average results of the trial it is 
concluded that the (40-horse power horizon- 
tal tubular) boiler tested May 28d, 1878, at 
Faber’s Pencil Works, Greenpoint, having 
the Stead Circulating Generator attached, ex- 
hibited an unusually high evaporative power 
equivalent to 11.67 lbs. of water evaporated 
per lb. of combustible, thus utilizing 78 ¢ of 
the heat generated by the combustion of the fuel 
The boiler exhibited a steaming capacity 
equivalent to a duty of one-horse power 
from each 12.28 square feet of heating sur- 
face,making the capacity of the boiler 62-horse 
power. This is also exceptionally good. 
The amount of priming as measured (0.26 
per cent.) is remarkable for a boiler having no 
superheating surface. 





The absolute amount of water primed is 


PATO APARCS PS 7S 76 
WL VED 2EEP DE SET 


AOU Oo 





STEAD’s CIRCULATING GENERATOR. 


the intense heat on bridge drum is utilized and 
a rapid and continuous circulation is main- 
tained. The lime and ovher impurities in the 
water cannot settle and form scale, but pass 
down into drum from which they do not return 
to boiler, and are readily blown out through 
pipe F, or removed at hand-hole E. 

The results attained by the use of this ap- 
paratus, with ordinary boilers, have aston- 
ished those who witnessed its operation, and 
not a few inquiring steam engineers were in- 
credulous, and expressed their belief that 
some mistake had been made in computa- 
tion. 

It is familiar to any user of a boiler that 
a large part of the heat escapes up the chim- 
ney without doing any good, and that com- 
bustible gases also escape, which, if burned 
under the boiler would produce more heat. 
How much this wastage is depends upon 
circumstances; but trials have been made to 
ascertain what percentage of heat is utilized 
under ordinary favorable conditions, the date 
of which form a reliable guide. During the 
month of November, 1871, an unusually 
thorough test of the competitive steam boil- 
ers on exhibition at the American Institute, 
was made under the direction of Prof. R. 
H. Thurston, in the hope that it would be- 
come a standard with which to compare sub- 
sequent devices for generating steam. The 
test showed the efficiency of four of the com- 
petitive boilers to be respectively, 0.709, 
0.707, 0.699 and 0.693, of the total heat gen- 
erated by the combustion of the fuel. On 





so small as to warrant the statement that the 
steam made was pratically, thoroughly dry. 
Very respectfully, R. H. Tavrsron. 

Many of these Circulating Generators are 
in use, where, in regular practice more favor- 
able results have been achieved than in the 
test above referred to. The device is so ar- 
ranged as to give a free circulation from 
bottom to top, as well as throughout the 
boiler, whether feeding or not. It can not 
burn out so long as there is any water in the 
boiler, and the pipes are properly connected. 
The arrangement of the pipes admits of un- 
equal expansion and contraction, without 
special strain upon the bends, though the 
constant flow of water through the whole 
length causes even expansion and keeps the 
pipes clear. They have been in use for four 
years without springing a leak. 

It is claimed that, inasmuch as the heater 
is placed in the ash-pit it does not detract 
heat from the boiler but utilizes that which 
would escape and be wasted. The ashes and 
cinders fall through it into the pit. The wa- 
ter is fed from the coils to the boiler at a 
temperature of from 250° to 300° Faht., thus 
securing it from undue expansion and con- 
traction. 


Its rapid circulation prevents scale. The 


water in the bridge wall prevents its burning 
out. As cold water can not be forced into 
the boiler through the coils when fire is up, 
and a complete circulation is always main- 
tained, whether there be little or much water, 


use of this generator. For further particu- 
lars address the Iron Clad Manfg. Co., 
Greenpoint, N. Y., who are sole manufac- 
turers. 
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How to File Work in the Lathe. 


After a shaft or other article has been turned 
it is almost necessary to finish it with a 
file, no matter whether it is turned in a hand 
or engine lathe. Every piece should be fin- 
ished as smooth as ean be done with the tool, 
so as to do as little filing as possible. If the 
piece to be filed is less than one-half inch in 
diameter, the lathe should be run from 600-to 
800 revolutions per minute; or if the article 
is from one-half to one inch in diameter, the 
lathe should be run from 500 to 600 revolutions 
per minute. Use a single cut or mill saw file, 
and the oil file, or take a piece of white chalk 
and rub over it. This is for the purpose of 
keeping the chips from sticking to the file 
and marking the work. Hold the file firmly, 
and run it slowly across the work. The lathe 
should make four or five revolutions while 
you make a stroke with the file; by so doing 
you will file the work true, or in other words, 
you will not file flat places in it. Bear light- 
ly on the file, and clean it frequently with a 
file brush or a piece of hard wood. 
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the danger from explosion is reduced by the 


We acknowledge the receipt, from the 
American Industrial Pub- 
lishing Co., 381 and 3883 
Pearl Street, New York, 
several parts of an ex? 
tensive and valuable me- 
chanical work entitled 
‘* American Locomotive 
Engineering and Railway 
Mechanism,” which has oc- 
cupied some years in pre- 
paration. The engravings 
are large and comprise full 
working drawings of 
freight and passenger loco- 
motives. The diagrams 
show some new methods 
for finding the lap and 
travel of the valves. The 
scales are 4 inch, # inch, 
and 13 inches to a foot. 
. The work embraces a com- 
plete account of the 
strength of materials, 
method of amalgamation, 
combustion of fuel, and 
instructions or draughting, 
construction, management, 
erection and repair of 
engines. 


ANNUAL RECORD OF SCIENCE AND INDUS- 
TRY FoR 1877, edited by Spencer F. Baird, 
with the assistance of eminent men of science, 
Harper & Brothers, New York. 

This work contains 480 pages, and is a care. 
fully prepared digest of the scientific progress 
of the year, embracing Astronomy, Physics 
of the Globe, Physics, Chemistry, Mineralogy 
Geology, Hydrography, Geography, Micro- 
scopy, Anthropology, Zoology, Botany, 
Agriculture and Rural Economy, Engineering 
Technology, Necrology, Bibliography, and 
Industrial Statistics. 


THE ABUSE OF THE STEAM JACKET PRACTI- 
CALLY CONSIDERED; with a statement of some 
of the requirements for obtaining beneficial 
results. By William Fletcher, Mechanical 
Engineer, Illustrated. C. & F. N. Spon, 
London and New York, $1.20. 

The above-titled work is written by a 
practical man, on a subject that is seldom 
treated upon to any extent. It points out 
plainly the errors that have gained sway 
among engineers, relating to the steam jacket 
and explains how to avoid them. There is 
nothing in this work that any intelligent 
engineer can not understand. 





At the last meeting of the Workingmen’s ° 
Lyceum of this city in Science Hall, a lecture 
was delivered by Alfred R. Wolff, M. E., 
entitled, ‘‘ Fundamental Conceptions in 
Algebra,” which was well prepared, and cal- 
culated to excite an interest in the study. 
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New Vertical Engines, 


We illustrate herewith two styles of small 
power vertical engines, one for stationary 
purposes and the other for steam yachts and 
launches, which in the short time they have 
been before the public have met with 
unusually favorable recognition. The 
stationary engines are built in five sizes, rang- 
ing from five to twelve horse power. They 
are symmetrical in proportion, and are made 
to sustain constant and even rough and care- 
less usage. All the working parts are self- 
oiling. The piston is light so as to diminish 
as far as practicable the weight on the crank 
pin. They have double wrought iron crank 
shafts, wrought iron connecting rods, steel 
piston rods, valve rods and pins, and large 
wearing surfaces. The cylinder is neatly 
jacketed with brass. The yacht engine has 
an improved link motion, which is an im- 
portant feature. By attaching the handle 
directly on the link the radial bar is dispensed 
with, and the block held stationary in the link 
while the engine is in motion, thereby reduc- 
ing the wear of both to a minimum. They 
are about to bring out a new yacht engine 
intended for high speed which has several 
improvements. The valve is double ported, 
the object of which is to get alarge opening 
with a reduced travel, allowing the use of a 
smaller sized link and of eccentrics about 
one-quarter the usual size. Seventy-two of 
these stationary engines are in use working 
the blowers of the refrigerating apparatus 
used in transporting meat to Europe on the 
ocean steamers. The engines are made by 
duplication of parts; each part finished exact- 
ly to gauge, by carefully devised machinery 
and tools. 

The manufacturers are Wilson & Roake, 
Front and Dover Streets, New York, who 
are also extensive dealers in second-hand 


machinery. 
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Superheated Steam. 


By PROFESSOR 8. N. CARVALHO. 


Since the days of Watt the subject of 
‘«Superheated Steam” has,fromtime to time, 
occupied the attention of scientific engineers. 
Its great advantages have been demonstrated 
beyond question, though the mechanical 
difficulties in its production and effective 
control have hitherto prevented its general 
introduction. 

Many processes have been adopted for ob- 
taining a continuous supply of this “‘ great 
desideratum,” but so soon as the benefits of 
its use became appreciable the apparatus in 
which it was produced, through the peculiar- 
ities of the conditions of its development, 
were invariably destroyed. 

Tron is the only metal suitable for the con- 
struction of superheating devices, as it is the 
only one capable of sustaining the intense 
heat to which they must be subjected. 

Steam is composed of oxygen and hydro- 
gen gases by weight as follows: 8 parts 
oxygen and 1 part hydrogen, by measure 1 
volume oxygen to 2 of hydrogen. Ironata 
dull red heat, 800° Fahrenheit, and at 
all temperatures above, decomposes steam. 

Bearing in mind these scientific facts let us 
consider the process of the production of 
what has hitherto been erroneously termed 
“ super-heated steam.” 

The superheating device being invariably 
placed in the furnace or gas passages of the 
boiler or generator, the steam has been con- 
ducted from the dome through the superheat- 
er and thence to the engine. The superheat- 
er coming in contact with the hot gases, 
becomes red heated, and the oxygen of the 
steam having a greater affinity for the iron 
‘than it has for the hydrogen with which it 
was in combination to form steam, is instant- 
ly absorbed by it, causing it to lose its metal- 
lic character, and becoming black oxide of 
iron, is detached in fine scales by the fric- 
tion. 

If this process is allowed to continue, the 
+ iron super heater, gradually weakened by ox- 
idation, becomes unable to resist the steam 
pressure and gives out. 

The absorption of the oxygen by the iron 
liberates the hydrogen at a temperature of 
800 degrees. This most inflammable of all 





the gases when mixed with equal parts of 
atmospheric air is highly explosive. It is 
four times lighter than steam of the same 
temperature. Under ordinary pressure 100 
cubic feet of it only weighs two and _ a half 
grains. 

In order to apply these facts, Jet us take 
the steam chimney of the steamer Magenta, 
which recently exploded, as an example of 
what is vulgarly called a modern superheater. 

In a report of United States Commis- 
sioner Mathews, on the causes of the explo- 
sion, he shows that on the examination of a 
piece torn out, that it was not more than one 
thirty-second of an inch (5nd) in thick- 
ness at the point where the rupture 
was supposed to have occurred. ‘‘ Further 
examinations showed that the shells were so 
worn away by oxidation as to be of no use.” 
“‘ The rapid oxidation of these steam chimneys 
is a problem not easily solved.” 

,Now this examination proves the oxid- 
ation of the steam chimney. Let us see by 
what process it took place. The escaping 
gases from the boiler impinging on the up- 
take at a temperature above 800° (some 
of our river boats allow gases to escape 
at 1,000 to 1,200°), immediately by 
radiation on the inside in straight lines to 
the outside plates of the steam chimney, 
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blacksmith strikes red hot iron on an anvil 
with a hammer is black oxide of iron. The 
heated iron robs the air of its oxygen and the 
fine thin scales of black oxide, which was a 
second before pure metallic iron, is contin- 
ually accumulating at the feet of the black- 
smith. The same process goes on in the in- 
side of the steam chimney, and the fric- 
tion of the steam on its way to the engine 
serves the same purpose as the concussion of 
the hammer in the hand of the blacksmith. 
The Unjted States Engineer Mathews says : 
‘‘The rapid oxidation of these chimneys is a 
problem not easily solved.” 

It is not impossible that the above may be 
a solution of the problem. Query: Why is 
it necessary in many instances to renew the 
steam chimneys to the same boiler two or 
three times? 

The wide difference between ordinary or 
saturated steam and superheated steam may 
be thus illustrated: The elastic force of sat- 
urated steam or steam over the water, from 
which it was vaporized by the application of 
heat, increases much faster than the tempera- 
ture. To the contrary, in superheated or 
saturated steam, taken from off the water and 
heat added to it in a separate vessel, the 
temperature increases much faster than its 
elastic force. Thus, saturated steam at 250° 
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which are generally covered with felting, to 
prevent the escape of the heat, according 
to the well known laws which govern heat 
cause both to become nearly of the same tem- 
perature. The numerous iron stay bolts 
with which all steam chimneys are nearly 
filled, tend to this same result by conduction. 

The steam which comes in contact with 
the immense number of square feet of heated 
iron, is decomposed. The iron taking the 
oxygen, one volume of oxygen or eight m 
weight, and two volumes of hydrogen are 
liberated at 800° Fahrenheit. This gas being 
four times lighter is of course more elastic; 
and, imbued with mysterious properties and 
tremendous power, occupies the highest part 
of the steam dome. One volume of it must 
occupy the space of four volumes of the steam, 
consequently the steam is kept down to the 
hot region opposite the flues. 

The engine is worked with the hydrogen 
gas at an extraordinary temperature. The 
cylinder of the engine becomes highly heated. 
The packing and lubricators are carbonized; 
these, becoming foreign substances, insert 
themselves between the piston and sides of 
the cylinder, inordinate friction ensues, the 
cylinder is irreparably injured, and all the 
damages laid to superheated steam, when 
scientific engineers know that under the cir- 
cumstances it was impossible for steam in 
any form to have existed. 

The sparks which fly around when the 





has twice the elastic force of steam at 212°. 
The addition of 38° doubles the power; 25° 
more trebles it; steam at 293° has four times 
the power of steam at 212°, and steam at 510° 
would be fifty times stronger and would exert 
a force of 750 pounds to the square inch. 
The expansive force of saturated steam at 
672° would support a column of mercury 
half a mile high, and would exert a pressure 
of twenty-five thousand pounds to the square 
inch, if a vessel could be found strong 
enough to sustain it. 

Now with superheated steam, or ordinary 
steam taken from off the water at 212°, and 
heated in a separate vessel to 460° of extra 
heat, so that together, the sensible heat 
should indicate by the thermometer 672°Fah., 
its elastic force would be only doubled or equiv- 
alent to saturated steam of 250°. 

The recital of these facts prove that for all 
purposes where it is desirable to have steam 
at high temperatures, superheated steam is 
infinitely the safer and more economical. 

To exemplify the extraordinary prejudice 
based, of course, upon the sheerest ignorance, 
which obtained some eighteen years ago, 
when I first occupied myself with making 
experiments with this very valuable motive 
power, I will relate two of the many inci- 
dents that occurred. 

I had obtained a patent for preventing the 
inside of iron superheaters from becoming 
deteriorated by oxidation from highly heated 


gases on the one side, and steam upon the 
other. ° 

I applied to every prominent iron foundry 
in Baltimore, to have a casting made as per 
drawing exhibited, with the privilege of hav- 
ing it attached to the furnace of a boiler, 
I was refused continually, and upon almost 
every application with something like the 
following : 

‘‘Superheated steam?” No sir! Do you think 
I wish to be blown up ?” Or, ‘Not for $10,000 
would I consent to such a thing—it 7 too 
dangerous.” 

Wending my way homeward after a long. 
day of disappointment, I saw across ‘‘ Jones 
Falls” at Market Street, a large sign, E 
Larrabee, Iron Founder. I was about to 
pass it, when my good genius prevailed, and 
I entered the establishment and accosted a 
young gentleman of about 22 years of age. 
I exhibited my drawing and told my desire, 
He immediately replied, that he would make 
the casting, and would take great pleasure in 
having the apparatus tested on his boilers. 
The price was agreed upon. The work was 
done. The apparatus tried, and a perfec 
success the result. Mr. Larrabee refused to 
take pay for the apparatus, provided [ al- 
lowed him to keep it without royalty—to 
which I acceded. Upon asking him why he 
should have been the only one in Baltimore 
who would consent to erect it, he simply re- 
plied : 

‘‘Tam_a college graduate, and I knew it 
was only a practical application of a well- 
known scientific fact.” 

Subsequently, the United States Navy De- 
partment gave me permission to erect it on 
the boilers attached to the Ordnance Depart- 
ment. The apparatus was completed, and 
so arranged that the engine could be worked 
either with my process or by the old steam. 
The valves were arranged on the top of 
the two large boilers, and it was necessary 
to ascend a ten-foot ladder to reach them. 
At a certain day and hour, the apparatus was 
to be tried for the first time. Mr. C——, 
the engineer (I do not give his name for cer- 
tain reasons) was informed that I was ready. 
Adjoining the boiler-room was an immense 
work-shop with 200 men engaged in 
various vocations. I ascended the 
ladder quite unconcerned, and _ looked 
around for the engineer, whom I[ 
desired should have the honor of turning the 
valves. To my surprise, however, he was 
not present. I descended the ladder, and, 
looking in the work-shop, I saw that it was 
completely deserted. In the yard, at some 
hundred feet from the building, I saw the 
engineer and the workmen; he came at my 
call; I inquired whether he did not intend to 
assist me in putting the huge apparatus in 
operation: he, with difficulty, excused him- 
self, saying, that he thought the experiment 
fraught with danger; he had a wife and two 
children, and dared not risk his life, espec- 
ially as it was no part of his duty. I replied 
that I would do it myself; if I waved my 
handkerchief at the door it would be a sig- 
nal that all was right, and if an explosion 
occurred, I depended upon him to find my 
body and deliver it to my friends at Balti- 
more. 

With difficulty I turned the large valve— 
and let the steam pass through the super- 
heater. I then closed the other valve, and 
the apparatus was at work. My signal at 
the door brought all the men to their posts, 
and the engineer afterwards performed that 
duty. He said he knew that a cubic inch of 
water made a cubic foot of steam; his mis- 
take was, that he thought water was to be 
introduced into the superheater, instead of 
steam, which followed Marriott’s law of 
gases, and expanded z}5 for every incre- 
ment of heat it received, forgetting that 
the naval authorities would not have con- 
sented to its use unless convinced of its 
absolute safety. 


This apparatus continued in successful use 
for many years. Subsequently it was found 
very difficult to make heavy castings with 
out air-holes (or honey-comb castings). The 
irregular expansion and contraction of the 
iron, and the impossibility of controlling the 
degree of superheat, caused the apparatus t0 





go into disuse for purposes of power. 
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Wheeler’s Steam Engine. 


The accompanying cuts show a steam en- 
gine with and without the boiler, manufac- 
tured by Lyman Wheeler, of Westfield, Mass. 

These engines are so well constructed and 
palanced that they will run wherever placed, 
on floor or ground, without any foundation 
except four small blocks of wood. The 
poiler, if desired, can be taken off and away 
from the engine in a few minutes by simply 
disconnecting the two pipes. 

The leading feature is a long stroke, oper- 
ated by a double slide valve. The steam 
ports at each end of the cylinder making close 
connections from valve to piston, thereby 
preventing waste of steam. All the crank 
pins and important bearings are case-hardened 
under Mr. Wheeler’s personal supervision, 
and the best materials are used in both engine 
and boiler. The cylinders are fitted with the 
Dunbar patent packing, which packs itself 
for the first eight or ten years without any re- 
pairs. These engines are plain and simple in 
construction, and take up but little space. 
But little instruction is required to run them 
on account of their simplicity. 

The boilers are made of the best materials, 
under the personal supervision of Mr. Wheeler, 
who inspects every part when constructed, 
and claims they are not liable to be exploded, 
as he inserts a safety plug in the crown sheet, 
soldered in, so when the water gets low, the 
heat melts the solder and the plug drops out, 
allowing the water to put out the fire. In 
case the safety plug did not at once melt out, 
danger of explosion is overcome, as the water 
is heated before it enters the boiler, being fed 
from the heater on the bed of the engine, 
and led under the fire box before going 
into the boiler, so that no cold water touches 
any heated part. : 

The hundreds of his engines in use attest 
their worth, and it is a noticeable fact that 
he claims none of his engines have cost fifty 
dollars for repairs, so well are they made. 

One five horse-power engine and boiler 
drives his whole factory, 84x30 feet, three 
stories high, besides furnishing power rented 
to parties occupying the upper story for a 
separate manufacturing business, also heating 
his house. The revenue from rental of power 
alone pays the whole cost of his fuel, which 
varies from 25 cents aday in the hottest, to 50 
cents a day in the coldest weather. 
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Drills and Taps. 








In drilling a hole in which there is to be a 
thread cut with a certain tap, it is mecegsary 
that the hole should be drilled the right size. 
If the hole should be too large, the tap wili 
not cut a full thread; or if the hole be too 
small, it will be almost impossible to tap it 
out. Take a pair of calipers that have very 
sharp points that will reach to the bottom of 
the thread of the tap. Caliper the size of the 
tap at the bottom of the thread, using care to 
have the calipers pass over the top at its larg- 
est diameter. Take a drill that the calipers 
will pass over the same as over the tap. In 
using the tap, be careful not to press too hard, 
or you may break the tap. When the tap 
runs hard turn it back a little, and by work- 
ing the tap carefully forwards and_back- 
wards, there will be very little danger of 
breaking it. Use oil on the tap in all kinds 
of metals. By sodoing the tap will last much 
longer, run easier, and be less liable to break, 
and the thread will be much smoother. Be 
sure and start the tap straight down the hole. 
In using a small tap care must be taken not. 
to pull it sidewise, or to pull one side of the 
wrench more than the other, or you will | 
break it. It is always better to have a tap 
Wrench that will fit the bead of the tap. 





AMM RICAN 


New Tubular Lathe. 





The most important toolin amachine shop 
is the engine lathe, and where only the power 
of an individual is relied upon the most im- 
portant tool for performing machine work is 
the foot lathe With this tool and its attach- 
ments most kinds of mechanical work can be 
performed. The growing importance of 
machinery has, within a few years, attracted 
so much attention among all classes of people, 
as to give rise to a very extensive demand for 
foot lathes and attachments for the same as 
well as light tools to do the work for which 
lathe attachments are provided. The demand 
has been met with a great variety of lathes, 
scroll sawicg machines and ‘‘ combination 
tools,” many of them possessing points of par- 
ticular merit, but most of them lacking in ac- 
curacy of construction, durability, general 
attractiveness and universal adaptation to the 
wants of the great body of people who are 
neither artisans nor amateurs. If a foot 
iathe is to be found as perfectly made, as 
neatly finished and mounted, and having as 
much work about it (attachments and _ all) 
as a good sewing machine, the custom is to 
sell it for three to five times the price of that 
useful and popular domestic article. Even 
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They are made from one foot to two anda 
half feet in length, and from three to eight 
inches swing. A leading feature is a guiding 
bar holding the head and tail blocks in per- 
fect line. Both the head and tail blocks and 
slide-rest slide upon the guiding bar. The 
head is reversible, and will therefore allow 
work to be performed of indefinite size. The 
spindles are hollow, which feature allows of 
rods being turned of any length. In case ex- 
traordinary lengths are required, the heads 
can easily be taken off the lathe and adjusted 
on a bench any distance apart. Every lathe 
is fitted to receive the following attachments. 
These attachments are furnished at low prices, 
being but slight advance upon original cost. 
1. Monitor or turret head prepared to carry 
different sized drills or cutters. 2. Gear 
cutter for plain bevel or worm gears. 3. 
Scrollsaw. 4. Circular saw. 5. Combined 
slide and rotary rest. 6. Emery wheels for 
grinding, polishing and buffing. 7. A device 
for cutting key seats and fixed pinions. 8. 
A device for beveling and indexing. 9. A 
leading screw readily adapted to hand or 
automatic feed. The Useful Machinery 
Company, 154 and 156 West Nineteenth 
Steeet, New York, make these lathes with 
interchangeable parts in the best style of 























New TusBuLAR LATHE. 


then the manufacturer may not make a large 
profit, for this depends mainly upon the 
special facilities he may have for making 
them with rapidity and in large quantities. 
Within afew months a lathe has been invent- 
ed of which we give an illustration herewith 
in which the leading object has been to intro- 
duce a complete machine shop in one edition, 
7. é. am accurate instrument by means of 
which can be accomplished all the work ordi- 
narily performed by mechanics, and at the 
same time afford it to the purchaser Ma lower 
figure than any similar machinery in the 
world. A machine shop has been fitted up 
in this city with new tools to manufacture 
these lathes on a large scale, and a stock com- 
pany organized under the name—Useful 
Machinery Company. 

It isclaimed that, by taking advantage of 
an entirely new principle of construction, they 
can produce an instrument as accurately ad- 
justed as watch work at the price of the most 
ordinary cheaply made lathes, and at the 
same time possessing a wider range of use- 
fulness thanany other machine of the kind 
in existence. This lathe is mounted upon a 
substantial cast-iron stand with a neat black 
walnut top. The stand is provided with a 
treadle and a heavy balance wheel. The lathe 
is highly finished and full nickel-plated, mak- 
ing it ornamental to a parlor or drawing room, 
or any place where a sewing machine would 


| be considered an attractive piece of furniture. 








workmanship. They are adapted to the use | 
of mechanics, inventors, dentists, students, 
amateurs, model makers and almost every 
one, young and old, having an inclination to 
use tools. The advantage of having one in a 
family where there are boys to learn mechan- 
ics is too obvious to dwell upon. Full in- 
structionsin the use of this lathe and its at- 
tachments will be sent out with each one 
sold, so that a novice can easily learn without 
aninstructor. Patents have been secured in 





all the principal countries of the world, and a | 
large sale is likely to be obtained both at | 
home and abroad. | 
; | 
Glass can be drilled with a common drill | 
very readily, by using a mixture of turpen- 
tine and camphor. When the point of the | 
drill has come through, it should be taken 
out and the hole worked through with the | 
point of a three-cornered file, having the 
edges ground sharp. Use the corners of the 
file, and scraping the glass, rather than using | 
the file as a reamer. Great care must be 
taken not to crack the glass or flake off parts | 
of it in finishing the hole after the point of | 
the drill has come through. Use the mix- 
ture freely during the drilling and scraping. | 
The above mixture will be found very use- 
ful in drilling hard cast iron. Tempered 
steel can be drilled by making the drill very 
hard and using this mixture. 


Belting and Lace Leather—A New Process. 





We recently had the pleasure of a visit to 
the new leather belting factory of Anton 
Heim, Nos. 225 and 227 East 36th street, New 
York, and witnessed a process for making a 
superior quality of lace leather, which has 
been developed by him after spending con- 
siderable time and means in experimenting. 
The new factory is a five story and basement 
brick building, 75x45 feet, and is driven bya 
forty-horse power engine, fed by a fifty-horse 
power boiler. The basement is devoted to 
tanning full raw hide lace leather. The 
hides are first unhaired and then treated with 
a stuffing of animal grease, the only sub- 
stance (except water) used in the tanning. 
They are next placed in a revolving wooden 
drum, about eight feet diameter and five feet 
wide, into which a current of hot airis con- 
stantly blowing. The inside rim of this 
drum is studded with wooden’ pegs, about 
four inches long. As the drum revolves the 
hides are carried up on these pegs and 
dropped from near the top upon the ends of 
the pegs below. Grease is thoroughly work- 
ed into the hides by this operation, making 
them pliable and preserving the quality of 
the leather. This manipulation is kept up 
about ten days, the hides being taken out 
every few hours and treated with the stuffing. 
Itis a general custom to use muriatic acid is 
tanning lace leather, and when the producti 
exposed to the air for some time a chemical 
action takes place which weakens the fibre 
and impairs the value of the leather. This 
new process finishes a pure raw-hide without 
damage to the fibre, and the strips of lace 
leather are very strong and pliable, retaining 
these qualities under any reasonable exposure. 
After the hides are taken from the drums 
they are hung up, dried, and made ready for 
market. 

The first flooris the currier’s shop where 
the leather for belting is trimmed, skinned and 
scoured by the most approved machinery. 
The second and third floors are used for 
drying belt offals after being rolled for shoe 
purposes. The fourth floor is the belt shop 
proper, where the -leather is cut up into belts, 
and riveted. The machinery is all driven by 
steam power, and a force of 36 men is all 
that is required to run the whole establish- 
ment. The fifth floor is the stretching room. 
Mr. Heim has had twelve year’s experience as 
a manufacturer of belting, and his new fac- 
tory is fitted up and managed according to 
methods proved the best in his own{works, 
supplemented by careful study of what has 
been accomplished by others in our own and 
foreign countries. 
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New Steel Music Wire Gauge. 





Messrs. Darling, Brown & Sharpe, of Provi- 
dence, R. I., have just brought out a new 
size of their standard wire gauge, entitled 
“The Steel Music Wire Gauge,” which is 
shown in accompanying cut. 
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Sizes of the Numbers of Steel Music Wire 








Gage. 

No. |Size ofeach No.in} No. |Size of each No. in 

of decimal parts of of decimal parts of 
Gauge an inch. Gauge an inch. 

12 -0295 21 .0461 

13 .0811 22 .0481 

14 0325 23 .0506 

.0343 24 .0547 

16 .0359 ‘| 25 .0585 

17 .0378 26 .0626 

18 .0395 27 .0663 

19 .0414 28 .0719 

20 043 














These sizes are those used by the Washburn 
& Moen M’f’g Co., of Worcester, Mass., man- 
ufactured of steel music wire. 
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Progress in Machinery Manufacture, 


The changes in the methods of making 
machinery that have been organized and be- 
come well established within the past ten 
to fifteen years are remarkable. The most 
important is the system of making the prin- 
cipal parts of machines by duplication, so 
the work of assembling may be rapid and 
without additional labor in making perfect 
fits, and that when a part gets broken and 
worn out it can be replaced promptly with- 
out the trouble of a special job. This great 
step in advance of the time-honored custom 
of turning, filing, scraping, and trying every 
piece, until it fits (passably) into its required 
place, has reduced machine making to an 
exact science. As a necessary auxiliary in 
carrying out this innovation upon the old- 
fashioned system, or rather absence of 
system, new tools for accurate measurement 
were produced of such a character as to be 
generally accepted as standards. Hereto- 
fore, the work of one shop would not be 
expected to interchange with that of another, 
though made from the same drawings and 
upon the same scale. 

The new system is based upon uniformity 
—an inch must be an inch, mathematically 
as well as mechanically, and in practice the 
variation of even a thousandth part must 
not be allowed. Machinists were slow to 
adopt.this radical innovation—a great many 
still reject it—for it was thought to entail 
needless labor; but those who were progres- 
sive enough to try it found really a great 
saving of time and trouble over the old 
haphazard way of getting along. ‘‘I haveal- 
wuz notised,” says Josh Billings, ‘‘thet when a 
man has once ridden fast he never after- 
wards wants to ride slow.” When a good 
‘mechanic has once made his work accord 
with standard tools for exact measurements, 
he never afterwards wants to follow the old 
bungling guides, and finish up by trial and 
guess work. The manufacture of exact ma- 
chinery made it necessary to have exact 
drawings to work from, and the mechanical 
draughtsman, that is up to the times, 
is required to possess more extended knowl- 
edge of his business than his predecessor, 
before the civil war. He must be able to 


calculate forces and strains, and to know 


with some certainty how a machine will 
work when he has it mapped out on paper. 
If he makes a mistake, great loss of time 
and labor may be the result. Rough sketches 
are relied upon in some shops as guides for 
the workmen, inducing more or less blun- 
ders and confusion. The extent to which 
special machinery has been designed and 
constructed for performing particular kinds 
of work has made a decided change in 
methods of manufacture. Formerly, nearly 
every shop made its own small tools, such 
as taps, dies, reamers and drills, also, bolts, 
nuts, and machine screws. By the intro- 
duction of special machinery these articles 
are now made much better and cheaper 
than’by the consumers as required. 

After demonstrating the success of machines 
to perform special operations the next step 
was to make them automatic. 

This has taxed inventive genius to its 
fullest capacity. How to devise machines 
that are easily managed, cost little for repairs, 
and run steadily and accurately, dispensing 
with a considerable portion of manual labor, 
is a problem that has nowhere else been solv- 
ed as it has in our own country. To this 
fact is due, in a great measure, the wonder- 
ful success American mechanical productions 
have achieved in foreign markets, in com- 
petition with those of the same class from 
Europe. In the selectionj of materials 
marked progress has also been made. Many 
parts of machines that in former times were 
made of steel are now made of hardened 
iron with better results. Bessemer steel has 
in some situations been substituted for iron, 
and in others for cast steel with manifest 
advantage. Simplicity has been cultivated, 
while additional strength and durability have 
been sought for. Beauty of outline and 
neatness of finish are considered more essen- 
tial than in the past, not because they are 
believed to add anything to efficiency, but 
rather that artistic taste is thought to be asso- 
ciated with high mechanical skill. The 
rapidity with which intricate machines are 
now planned and constructed would not have 
been possible with the best facilities afforded 
twenty years ago. Jn those days when an 
important machine was required, the pur- 
chaser gave his order three or six months in 
advance; now he wants it the next week or 
often the very next day. It has, therefore, 
become necessary for leading establishments 
to carry stocks of considerable value to sup- 
ply any unexpected demand. Few machine 
works can under these circumstances well 
sustain a great variety of specialties, and the 
tendency is to still further limit each individ- 
ual line of productions. 


a ope 


Teach Your Boys Mechanics. 


Parents should teach their boys the element- 
ary principles of mechanics, and if they are 
themselves skilled in mechanical matters the 
task will not be a difficult one. , Almost any 
bright and active boy will take an interest in 
learning the uses of tools and machines, and 
the way they are made if he has a willing 
and competent instructor. Once given a 
correct start he will get along much faster 
than if required to learn the rudiments of 
mechanics from books, and will take more 
delight in following it up than he would if it 
were made a daily task at school. The value 
of the right start can not be overestimated. 
First-class mechanics are in demand, and 
always will be whether business is dull or 
flourishing, and the first step towards making 
one is to teach a boy what he can easily 
understand about the foundation principles 
of machinery. Readers of the MACHINIST 
(we do not address this to amateurs or un- 
skilled workmen) will appreciate this fact, 
and those who have boys can impart to them 
the right beginning in practical mechanics at 
an early age. Many parents make a mistake 
in giving their children an idea that clerical 
and professional occupations are more 
respectable than that of a mechanic. The 
professions are overcrowded, while mechanics 
are gaining in public estimation. In this 
practical age dead languages are not valued 
as highly in comparison with constructive 








skill as they have been in times past. Boys, 
however, should be left to follow their own 
tastes in selecting an occupation. Whatever 
they are to do, teach them mechanics, for op- 
portunities will be afforded for its applicu- 
tion in any active business. 

—_—— me 


The Business Outlook. 


In spite of the present depression prospects 
are good for fall trade. The realization may 
be disappointing, but there is certainly reason 
to expect that a better state of commercial 
affairs is not far off. The tariff question was 
laid on the shelf before Congress adjourned 
where it is likely to stay for along time to 
come. The financial question is in a fair 
way for early settlement. Our heavy export 
trade is not likely to diminish; on the con- 
trary with a large crop to harvest and sell it 
is likely to increase. During the past two 
months the volume of trade has been un- 
usually large, even though profits have been 
very small. With the settlement of national 
affairs in Europe greater security and confi- 
dence will be given to business on the other 
side of the Atlantic which will make itself 
felt here. The repeal of the bankrupt law to 
take effect September ist., will strengthen 
credits. Prices have declined until it is 
reasonable to suppose they have, with very 
few exceptions, reached their lowest ebb. 
The opening of new steamship lines to South 
America will no doubt result in a large in- 
crease of trade with that quarter of the globe. 
Altogether the outlook is promising. 


é es OE Sees 
Feed Water for Boilers. 


There are thousands of tons of coal wasted 
every day by allowing exhaust steam to 
escape without any effort to utilize it. Where 
there is considerable exhaust steam it should 
be employed to heat the feed water for the 
boiler if not required for other purposes. 
The feed water should not enter the boiler 
cold when steam is up, as the sudden con- 
traction of the iron strains it severely, and 
renders it liable to sudden fracture. Where 
the feed water is always cold a boiler 
will not last near as long as where it is 
always hot. This fact is as familiar to 
every boiler maker and every qualified 
engineer as the multiplication table, but un- 
fortunately men do not always act according 
to their best understanding. Water should 
be fed to the boiler as clean as possible; where 
it contains impurities they should be removed 
by filtration or by some system of purifying. 
Scale and sediment deposited on the inside of 
the boiler form bad conductors of heat, and 
cause waste of fuel as well as burned plates. 
Blowing off is not to be relied upon to keep a 
boiler clean, though it should not be neglect- 
ed. Anti-incrustation mixtures are largely 
used to prevent the formation of scale, but 
some of these mixtures are more damaging 
to the boiler than the scale is. Itmust not be 
forgotten that a mixture that operates well in 
one kind of water may either corrode the 
boiler when used in another kind of water or 
have no effect at all. Foul tubes are prevent- 
ed by every careful engineer as they cause a 
waste of fuel. Ifthey are frequently cleaned 
the labor will be light. With steam boilers 
as with most other things ‘‘ want of care does 
more damage than want of knowledge.” 


a ae 


Worn Out Boilers. 


Economy is certainly a good thing to prac- 
tice both in public and private affairs, but if 
carried to an extreme no longer deserves the 
name and should not be mistaken. The word 
economy is borrowed from the Greek and 
literally meant the management of a house- 
hold. As good domestic regulation will not 
admit of extravagance, economy came to 
signify just the opposite of that term. It does 
not, however, mean niggardliness. Within 
the past few months of this year the daily 
press has chronicled the explosion of many 
old, worn out boilers, generally with disas- 
trousresults. The excuse for keeping these 
used-up steam generators in daily use was in 
every instance the necessity for economy. 
Business was dull, retrenchment was decided 





upon, and a new boiler could not be afforded 
until the old one —— well, until it would 
not answer any longer. About the middle of 
June a boiler, said to be forty years old, ex- 
ploded in Buffalo, instantly killing four work- 
men employed in the factory to which it sup- 
plied steam. It was known to be dangerous, 
and too far gone to make safe by repairing. 
One workman, recognizing the constant dan- 
ger, had wisely given up his situation and left 
rather than be obliged to work near the old, 
rotten shell. The coroner’s jury, after view- 
ing the work of destruction, brought in the 
usual verdict, and the proprietors go “‘ scot 
free,” probably with the sympathy of their 
friends for the loss of the boiler, which, by the 
way, had seen several different services, hav- 
ing been sold and resold as a second hand 
article. Very few careful people would use 
a boiler over twenty years old unless frequent 
and thorough inspection proved it safe and 
serviceable. After long use the life of the 
iron is spent, and though presenting a sound 
appearance it should be condemned. The 
greatest caution is necessary in purchasing a 
second-hand boiler, for many that are. reno- 
vated, patched up and offered for sale are only 
fit to be broken up for old iron. The pur- 
chaser should know how old it is, how long 
it has been in use, and what care has been 
taken with it. A low price is too apt to 
overcome scruples about its condition. More 
caution is necessary in purchasing a boiler 
that has been in use than second hand shop 
tools. If the latter break down they seldom 
injure the workmen, but the former never 
gives way without danger. A short time 
ago an old boiler bursted in Harlem, the dan- 
gerfrom which had long been apprehended 
by the residentsin the vicinity. It had been 
patched up, and still leaked in an alarming 
manner. It had been bought second hand, 
and its age was unknown. Economy, of 
course, prevented throwing it aside; more- 
over, the city boiler inspector had passed it 
at his annual examination last October, and 
granted a certificate. This, certainly, shows 
the need either of more frequent or more ~ 
thorough inspection. No boiler insurance 
company would have kept up a risk on this 
boiler even if it had once been taken. | 

When a boiler is known to be poor and 
weak, a certificate from the city inspector is 
worse than a broken reed to fall back upon 
for safety. There are unquestionably a large 
number of old worn-out boilers in use that 
ought never to make steam another day. 
Boiler makers are frequently called upon to 
repair some of them, and discover their 
actual character. It would be better for the 
craftto refuse to patch up such as clearly 
ought to be condemned. There can be no 
law to compel a man to buy a new boiler, 
but there should be laws to prevent the use of 
those known to endanger the lives of people 
required to be near them. Where such laws 
do not exist, or are inoperative, cases of the 
kind should be reported to the press and 
published, in order that public indignation 
shall rouse the super-economical steam users 
to avert the cause of danger. 


——~-a-—_—_ 
Misuse of Emery Wheels, 


When an accident occurs by the bursting 
of a solid emery wheel, the verdict of nearly 
every man in the shop where it takes place is 
that the wheel was a bad one, and not safe 
touse. The majority of people who hear of 
the disaster accept this verdict as conclusive, 
condemn the manufacturer of the wheel and 
take no pains to make a special inquiry into 
the cause. We must admit that in some 
cases the manufacturer is at fault, but by far 
the greater number of emery wheel accidents 
may be traced directly to misuse, by improp- 
er mounting and running. Generally the 
blame is not to be attributed so much to indif- 
ference on the part of those having the 
management of the wheels as to lack of cor- 
rect knowledge how touse them. An emery 
wheel lately burst in Newark, N. J., only 
one hour after it had been set up, and started, 
killing the men at work upon it almost in- 
stantly. The wheel had been procured of 
a local dealer, and through some mistake was 
believed to be of a different manufacture 
from what it really was. .It was speeded up 
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to nearly twice the velocity recommended in | 
the manufacturer’s circular, which, however, 
would have been safe enough fora wheel of | 
the make it was supposed to be. In mount-| 
ing it, the hole being too large for the man- 
drel, a bushing was used consisting of a piece | 
of gas-pipe which made an unusually tight fit. | 
It is said that the bearings were not well fitted, | 
causing it to run somewhat untrue. Hereis | 
cause enough for this disaster without placing | 
any blame upon the concern that made the | 
wheel. In order to insure safety great care | 
should be taken to mount a wheel perfectly 
trueon a firm foundation, that the flanges 
press equally upon all parts of the wheel 
they cover, and that the mandrel never fits 
tightly in the wheel. The wheel should also 
pein perfect running balance and kept so. 
If a wheel is not on a stable foundation it 
can not run steady and do the best work; if it 
does not run true and steady some mishap 
may be the result; if the flanges press un- 
equally they are likely to break the wheel 
when in motion; if the mandrel is a tight fit 
it may become heated by friction of the bear- 
ings, expand and force the wheel asunder. 
It isbest to have a large sized bushing of soft 
metal or wood between the wheel and the 
mandrel, so as to obviate the danger from 
heating. Wheels should never be run above 
the speed they are made for. There is a 
pressing need of some greater safeguard 
against emery wheel accidents because their 
use is so general that a large number of 
mechanics are not well informed in emery 
wheel management. If every one using wheels 
would take care to acquire correct and necessa- 
ry information about them, accidents by burst- 
ing would become very rare, but unfortunately 
many will not search very far for this inform- 
ation. There are thousands who use solid 
emery wheels, but only fourteen concerns that 
manufacture them. It being manifestly 
much easier to reach all the latter than all 
the former, we tender them a little advice. 
You know your wheels are safe if not misused, 
and that when they are misused not an emery 
wheel has ever been made or ever will be 
made ‘“‘absolutely safe,” any more than a 
steam boiler. In view of this and the great dif- 
ference in your wheels we suggest that you 
send out with each one printed instructions 
warning the user at what speed it may be run 
without danger, how to mount tt, and all pre- 
cautions necessary to avoid accidents. Have a 
copy of this fastened to each wheel. If we are 
not mistaken this course would prevent most 
of the bursting accidents that occur: It is 
not enough to send a loose circular with each 
wheel, for the parties who are expected to 
read it for instruction give it little orno at- 
tention. The fact should be well understood 
that although strength is the first requisite of 
a solid emery wheel, it does not follow that 
the wheel capable of the highest speed is the 


best. 
———_-+ ae 


Hints on Filing. 


From ‘‘A Treatise on Files,” by The Nicholson File 
Co., Providence, R. I, 

Very few mechanical operations are more 
difficult than that of filing well. Unlike the 
tool fixed in the iron planer, whose move- 
ment is guided by unyielding ways, the 
file must be guided by the hand, and the 
accuracy with which this is done, will de- 
pend largely upon the patience and persever- 
ance given in practice: the ‘‘ guiding prin- 
ciple,” involved in many other tools and 
operations, being wanting, in most applica- 
tions of the file. 

A severe test in filing would consist’ in 
producing a true flat surface upon narrow 
work, or say that whose width does not ex- 
ceed one-eighth the length or stroke of the 
file. To the uninitiated, this would seem to 
require that the file should have a perfectly 
true and straight surface, but were it prac- 
ticable to make the file absolutely flat and 
true, it would then be necessary to move it 
in absolutely straight lines across the work; 
even were this operation possible, the press- 
ure, if applied at each end of the file, as is 
the usual custom, would give it sufficient 
Spring to cause a slight concavity to its cut- 
ting surface, and thus an inevitable rounding 


to the surface of the work must be pro- 
duced, 





Therefore, to produce a flat surface, under 
this severe test, or even under more favor- 
able circumstances, the file should havea 
convexity given to its surface. 

FILES PROPERLY HANDLED.—Before using 

the file, it should first of all be properly 
handled ; not, as is too often the case, by 
driving the handle half way onto the tang, 
and thereby doubling the chances of break- 
ing it, but by forcing it well up to the 
shoulder. Some of the file handles found 
in the market will not stand this amount of 
driving, without splitting ; in such cases, the 
tang of an old or worn out file, of similar 
dimensions, should be heated, and the hole 
in the handle burned out to nearly the de- 
sired size and shape, before driving it into 
the tang. It not unfrequently happens that 
the tang hole is not drilled central, or is 
badly out of line ; this may also be corrected 
by using a heated tang. 
Of the many file handles of special con- 
struction hitherto devised, there are none 
which have, as yet, combined that simplicity, 
utility, and economy, necessary to take the 
place of the ordinary wooden handle ; nor 
do we think it possible to be improved upon, 
for many applications of the file, provided 
it be properly affixed, and carefully used. 
CARRYING THE FitzE.—The most natural 
movement of the hands and arms in filing, is 
to carry the file in circular lines, the several 
joints of the limbs being the centres of mo- 
tion ; these movements of a convex file would 
apparently give a concavity to the work; the 
real tendency, however, especially on nar- 
row work, is the reverse, (owing to the 
work acting as a fulcrum, over which the 
file moves with more or less of a rocking 
motion,) giving an actual convexity to its sur- 
face, except when in the hands of a skillful 
operator. The real aim, therefore, should 
be, to cause the file to depart only so much 
from a true right line, as will be necessary to 
feel that each inch of its stroke is brought 
into exact contact with the desired portion 
of the work. 

DRAWFILING.—Files are sometimes used 
by grasping at each end, and moving them 
sidewise across the work, after the manner 
of moving the spoke-shave. This operation 
is known as drazfiling, and is usually per- 
formed in laying the strokes of turned work, 
lengthwise, instead of circular, as left from 
the lathe finish, as well as when giving a final 
fit to the shaft that is to receive a coupling ; 
cases, generally, in which no considerable 
amount of stock is to be removed, thus, any 
defects in the principle of construction, or 
arrangement, of the teeth of the file, are not 
so readily apparent. 

Files, as they are ordinarily made, are in- 
tended to cut when used with a forward 
stroke, and the same file cannot work 
smooth, or to the best advantage, when 
moved sidewise, unless care is taken that 
the face of the teeth present themselves dur- 
ing the forward movement of the file, at a 
sufficient angle to cut, instead of scratching 
the work. To accomplish this, the angle at 
which the file is held, with respect to the 
line of its movement, must vary, with differ- 
ent files, depending upon the angle at which 
the last, or up cut is made. The pressure 
should also be relieved during the back 
stroke, as in ordinary filing. 

When properly used, work may be finished 
somewhat finer, and the scratches more 
closely congregated, than in the ordinary use 
of the same file ; as, in drawfiling, the teeth 
produce a shearing or shaving cut. 

Friest Use oF A Fiie.—In economizing 
the wear of files intended for general purpos- 
es, consideration should be given to the kind 
of material which they may be subjected to, 
in the different stages of their use. 

In the ordinary use of the machine shop, 
the first wear of these files should be in fin- 
ishing the larger surfaces of cast iron, 
bronze, or brass metals, all of which require 
a keen cutting tooth; they may then be 
made to do good execution upon the nar- 
rower surfaces of these metals, also upon 
wrought iron and soft steel; although to 
obtain the best results, the file suited for gen- 
eral purposes is not so well adapted to filing 
brass, or other similar soft metals, as those 
whose teeth are arranged for this purpose. 


PREPARING WorkK.—The corners or thin 
edges of iron castings are very likely to be- 
come chilled, and a thin scale or skin pro- 
duced over the entire surface of the casting, 
caused by the hot metal coming in contact 
with the moist sand of the foundry moulds ; 
this outer skin is usually much harder than 
the metal beneath it, and many times, the 
thin edges or corners are chilled so as to be 
harder even than the file itself. 

The necessity, therefore, of removing this 
scale and chilled surface, becomes readily 
apparent, and all the mechanics who give 
any consideration to the proper and economi- 
cal use of the file, will be careful to see that 
the scale and sand are first removed by pick- 
ling, and the surfaces which have become 
chilled by grinding, before applying the file. 
WHEN O11 SHOULD NoT BE Usep.—All files, 
when they leave the manufactory, are cov- 
ered with oil to prevent them from rusting. 
While this is not objectionable for many 
uses to which the file is put, there are cases 
where the oil should be thoroughly removed, 
as when the file is to be used in finishing the 
larger cast iron surfaces, which are of a glassy 
nature; the principal difficulty being, to 
make the file ‘‘ bite,” or keep sufficiently un- 
der the surface to prevent glazing; other- 
wise, the action not only hardens or burn- 
ishes the surface operated upon, but dulls the 
extreme points of the teeth, thus working 
against the desired end in both directions. 
WHEN Or May BE UsEep.—Oil may, how- 
ever, be used to good advantage on new files, 
which are put immediately to work upon nar- 
row fibrous metals of a harder nature; in 
such cases, it is not uncommon, with good 
workmen, to fill the teeth with oil and chalk. 

Oil is also useful on fine files, in the finish- 
ing of wrought iron, or steel, as, by its use, 
the teeth will not penetrate to the same de- 
gree, and the disposition to ‘‘pin,” and 
scratch the work, is materially less than 
when used dry. 

CLEANING THE FILE.—The dust or small 
particles removed from the material operated 
upon, are always more or less liable to clog 
and fill the teeth; this tendency is especially 
aggravated when the file is used upon wood, 
horn, and such other materials, as, upon be- 
ing mixed with the oil in the teeth, become 
baked, when dry, and thus prevent the teeth 
from penetrating the work, to say nothing of 
the appearance of being worn, or the tend- 
ency to injury from rust. 

It therefore becomes necessary that the file 
should be cleaned, not only at intervals dur- 
ing its use, but carefully, before being laid 
aside, if the best results are to be attained. 

This cleaning is done in several ways; 
sometimes, in the finer files, by rubbing the 
hand over them, or by drawing them across the 
apron of the workman; at others, by striking 
their edge upon the bench or vise, and again, 
(which is a more common method upon the 
larger files,) by the use of a strip of old or 
worn out card clothing, tacked to a piece of 
wood, having a handle shape at one end—a 
device which is usually rudely constructed by 
the operator. 

In removing oil from the teeth of a new 
file, a ready way is to rub chalk or charcoal 
across the teeth, and brush thoroughly. By 
repeating this operation a few times, the oil 
will beentirely absorbed, and the file will be 
in its best possible condition for use upon 
cast iron. 

When the teeth of files are clogged with 
wood, or other soft substance, which has be- 
come baked into’'them, if held in boiling hot 
water for a few moments, the imbedded sub- 
stance becomes so loosened, that it may easily 
be carded out of the teeth. If the operation 
be quickly performed, any moisture remain- 
ing will be readily evaporated by the heat re- 
tained in the file. 

CARE IN Purtina AwAy.—One of the most 
destructive customs among a large number 
of mechanics of the present day, is that of 
loosely throwing their files, fine and coarse, 
small and large, into a drawer filled with cold 
chisels, hammers, turning tools, &c., and 
then throwing the chisels, hammers and 
other tools onto the files. 

Now when we consider the small portion 
of the teeth which is worn off by use in an 

















them for some kinds of work requires but 
the slightest rubbing upon a hard substance, 
it will be easily seen that the evils of this 
habit should be more carefully considered by 
the master mechanic, and suitable provision 
made to avoid its destructive tendencies. 
+ ope 


We beg leave to suggest to the editor of the 
Boston. Journal of Commerce that when he 
copies any more of our editorials, it would 
be proper to give credit to the AMERICAN 
Macurnist rather than to ‘‘a contemporary.” 


Business Specials. 


Thirty cents a line for each insertion under 
this head, 














For Drop-Forging, Packer Ratchet Drills, Lathe 
Dogs, Screw Plates and Dies Address, The Billings 
& Spencer Co., Hartford, Conn. 


Frasse & Co., 62 Chatham St., N. Y., are agents for 
Wm. Elterich’s celebrated Taps and solid Round dies, 
and they also keep on hand a well selected assortment 
of fine machinists tools. 


Patent of Sectional Boiler for sale, or manufacture 
on royalty; cheap to construct, positive circulation. 
Scale or mud cannot deposit on heating surface, safe, 
strong and entirely practical. Address, Geo. A. Bar- 
nard, 87 Liberty Street, New York. 


Jackson & Tyler, Baltimore, Md,, have published 
acomplete catalogue on Lathes, Saws, new tools for 
Machinists and others, Small Engines, &c.; 140 pages. 
Sent on receipt of 3 cents stamp. 


The Pratt & Whitney Co., of Hartford, Conn., make 
a specialty of Cutters for the teeth of gear wheels, that 
are shaped entirely by machinery and will make inter- 
changeable all gears that are cut with cutters of the 
same pitch. 


H. Prentiss & Company, 14 Dey St., New York, 
manufacture Taps and Dies of any pitch or thread, 
also Spiral Fluted Reamers. 


Porous Vitrified Emery Wheels, Rubstones and 
Sharpeners, are manufactured by the Vitrifigd Wheel 
and Emery Co., Westfield, Mass, 


Machinery Depot—New, and second hand Iron, and 
Wood working Machinery and Steam Enbines,—E. P. 
Bullard, 14 Dey 8t., New York. 


The George Place Machinery Agency, 121 Chambers 
and 103 Reade St., New York. Iron Machinery of 
every description. Patent Cold Rolled Shafting, Pul- 
leys, &c. 

The Norcross Steam Damper Regulator, the only re- 
liable pressure Governor in the world,manufactured by 
The Laflin manufacturing Co., Westfield, Mass. 





Ouestions and Answers, 


Under this head we propose to answer ques- 
tions sent us pertaining to our specialty 
correctly and according to common sense 
methods. 











(1.) H. M. Burlington, Iowa, asks: How 
are malleable iron castings made so bright by rolling 
them in atumbler? Is anything used to put the shine 
onthem? A. They are polished by rolling them in 
tumblers with plumbago. 


(2.) 8. E. W., Boston, writes: In what 
way is the beautiful dead black color given to brass 
work that we see on optical and philosophical in- 
struments? A. Take two dishes and make a strong 
solution of nitrate of silver in one and nitrate of cop- 
perintheother. Mix the two together and dip in the 
brass. Next heat the brass evenly until the proper de- 
gree of blackness is obtained. 


(8.) N. O., Newark, N. J. says: Is there 
any way to get a thin coating of rubber on a solid ob- 
ject, like a biock of wood? A. Dissolve some rubber 
in bisulphide of carbon, and apply as a varnish. 


(4.) L. G., Brooklyn, asks : How can I re- 
move scale from steel articles? A. Pickle in water 
containing a little sulphuric acid, and when the scale 
is loosened brush off with sand and a stiff brush. 


(5.) J. W., Philadelphia, says : Give me a 
way to preserve polished steel surfaces from rust. A. 
Warm equal parts by weight of white wax and spirits 
of turpentine so as to make a salve; lay a very thin 
coat of it on the polished article and rub it over uni- 
formly with a dry piece of linen. 


(6.) R. N. Wauseon, O., writes: Can you 
tellme how to make emery stick to cast iron? A. 
Paint your iron with a good body of white paint, and 
when perfectly dry and hard apply the emery with 
glue. 


(7.)P. L. J., Auburn, N. Y., asks : 1. What 
is the correct way to tin small brassarticles? <A. Boil 
them in a solution of one part-of cream of tartar, two 
parts alum and two parts common Salt in 12 parts 
of water, and place in this bath a sufficient quantity 
of granulated tin. Polish them afterwards with saw- 
dust or with bran and tow. 2. What is the correct 
way to silver brass. A. Dissolve one ounce of nitrate 
of silver and two ounces cyanuret of potassa in twenty 
ounces of distilled water ; let it stand until clear, then 
pour it in half ounce vials, each being two-thirds 
full of Paris white. Apply with a brush, and polish 
with a soft cloth. 





extreme wear, and that to effectually dull 
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Continued from page 8. 
is demanded by different irons, and what are 
the temperatures which will practically give 
the best results. 

The Committee on Steel for Tools is mak- 
ing an extended series of ,experiments at the 
Washington Navy Yard to determine the 
value of various steels for tools. A large 
collection of steels is made; their composition 
is determined, and they are there carefully 
tested by setting them at work—turning, 
planing, boring and chiseling—and their be- 
havior and their composition being thus as- 
certained it will probably be easy to learn the 
chemical and physical characteristics of the 
best tools. The names of makers are of no 
importance in this investigation, and are not 
to be reported. The Board, in all its work, 
will avoid reference to makers of material in 
any way that may injure any manufacturer 
directly or indirectly. Scientific knowledge 
of directly practical value and engineering 
facts and figures, solely are sought. 

Since that committee reported several of 
these investigations have been completed, 
and the reports are now completed, or are in 
preparation. 

About 150 steels have been completely 
analyzed, and the Committee on Chemical 
Research are making the tests of their physi- 
cal and mechanical properties for compari- 
son. This work may probably never be com- 
pleted as the committee have not sufficient 
funds. 

There seems to have been no opposition to 
the continuance of this commission inside or 
outside the halls of Congress, except in the 
House Committee on Appropriations, where 
some members have not become convinced 
that the work of the Board is as important in 
its way as that of the several Bureaus of the 
Department of the Interior, including the 
Patent Office ; that it is the only way in which 
the mineral: resources of the country and the 
metal industries can be effectively developed, 
and that in no other way can the engineers 
who design, and the manufacturers who 
build all works in which metal is used, ob- 
tain that exact knowledge of their materials 
which is essential to the security of their con- 
structions. 

It is, to a certain degree, a satisfaction to 
be able to report that, although our own leg- 
islators have shown so little appreciation of 
the importance of a national work like this, 
those of other countries have been quick to 
take the hint given them, and that inquiries 
have come from several directions respecting 
the organization, and the methods of work 
of the Board which indicate that similar 
commissions will probably be organized in 
other countries; and that, so far as the scien- 
tific results aimed at are concerned, we may 
hope to see good work done, although we 
must forego the credit of having ourselves 
done that work, and notwithstanding the fact 
that the commercial benefit hoped for is the 
direct consequence of the work of our own 

It is greatly to be regretted that the busi- 
ness and scientific men of the country have 
permitted their influence to become of so 
little weight at the national capital. The 
work of this Board has been demanded by 
nearly all of the principal organizations of 
business men, by the scientific schools and 
by the faculties of many of the colleges of 
the country, and memorials have been pre- 
sented in Congress, asking liberal support 
for the Board, from the American Iron and 
Steel Association, the American Society of 
Civil Engineers, the American Institute of 
Mining Engineers, the several institutes of 
technology, and from other institutions; but 
our representatives have taken far less inter- 
est in the matter than should have been ex- 
pected, and the House Committee on Appro- 
priations have actually introduced into their 
last appropriation bill a provision for the 
discharge of the Board at the end of the 
present fiscal year. 

[The last ‘‘Sundry Civil” Appropriation 
Bill contains a clause continuing this work.-— 
Eps. } 


————_ ome — 

Wilson & Roak have just sent a triple 
chime steam whistle to China, to be used on 
sr plying between Hong-Kong and 

anton. 


Strength of Steam Boilers.* 


BY JOHN W. HILL, M. E. 


In marine and fire-box boilers, with flat sur- 
faces, the resistance to rupture is measured 
by the strength of the stays and braces that 
hold the flat surfaces in shape. But in boil- 
ers with cylindrical shells the strength is 
measured by the thickness of the plate and 
the diameter, and the law of strength is ex- 
pressed as follows : 

eh 


ius 


where Pbursting presssure ; 

”  ¢=thickness of plate ; 

” T=tensile strength of the iron ; 

” D—diameter of shell. 
Suppose a boiler of 48-inch diameter of 
shell, of }inch of plate, having a tensile 
strength of 60,000 pounds per square inch of 
cross section. Hence the rupturing pressure, 


p— xm x 2 ..625 pounds. 


x 2, 


Under United States inspection laws this 
boiler would be limited, for single riveted 
laps to one-sixth the maximum strength, or 
104.16 pounds ; but with double riveted laps 
and holes drilled instead of punched, a work- 
ing pressure of 125 pounds would be allowed. 

The law of strength, as expressed in the 
formula, assumes a cylinder without lap, but 
Fairbairn’s experiments have shown that a 
ring or course, united by single riveted laps, 
possesses but .56 of the strength of a contin- 
uous ring, and with double riveted laps, 25 
per cent. additional strength, or .70 of the 
strength of the continuous ring. These ex- 
periments, however, will not apply to a plate 
riveted into a boiler, as the width, of course, 
is an element that materially affects the 
strength, and the strength of a shell is great- 
er at the roundabout joint thanin the solid 
plate. This fact is recognised in the United 
States inspection laws, and a working strain 
4 to } the strength of the solid plate is 
allowed on single and double riveted and 
drilled laps, respectively. 

The direction of greatest strain in a cylind- 
rical steam boiler is at right angles to the axis. 
The strength of a steam boiler, in the direc- 
tion of the axis is represented by the formula, 
D 3.1416x T xé 

D 2.7854. 

Hence in one 48-inch boiler of } plate the 
strength in the direction of the axis is 
48 x 3.1416 x .25 x 60,000 

4X. 7854 == 1250 pds. 
1250 
and 35 =2, 
hence the strength of the boiler in the direc- 
tion of the axis is twice the strength at right 
angles to the axis. Or, in other words, the 
strain on the roundabout seams is but one- 
half the strain on the longitudinal seams. 

At the roundabout joint there is one force 
tending to pull the courses apart, and one 
force tending to tear the joint parallel with 
the axis, but the resistance to this hatter force 
is two thicknesses: of plate instead of one. 
Assuming 56 per cent. as the strength of the 
single riveted joint, the roundabout joint 
possesses a strength of 1.12as compared with 
the solid plate for the circumferential resist- 
ance to rupture, but a strength of .56 as com- 
pared with the solid plate for the resistance 
to rupture in the direction of axis. 

If the separation of the roundabout seams 
was infinity, the strength of a course single 
riveted would be .56 of the solid plate, but if 
the separation was 0, the strength of a course 
would be 1.12 of the solid plate. As the dis- 
tance between the roundabout seams dimin- 
ishes, the coefficient of strength increases. 
Hence it appears that narrow sheets are pre- 
ferable to wide ones when a boiler is to be 
made up in courses, and that a boiler of 
courses with one sheet to a course is no strong 
er than with two or more sheets to a course. 

The strength of flues is expressed by the 
following formule, deduced from Mr. Fair- 
bairn’s experiments on the collapsing pressure 
of tubes : 
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therefore, 





where P=collapsing pressure ; 
” K=a constant deduced by Fairbairn 
as 806,300 ; 
# =thickness of flue or tube ; 
” Llength of flue in feet ; 
” D-=—diameter of flue in inches; 2 is 


” 


usually substituted for 2.19 as the power of | 


the thickness. : 
From this it appears that the resistance to 


collapse of flues varies directly as the 2.19 
power of the thickness, inversely as the length 
and inversely as the diameter. 

Experience has shown that the roundabout 
laps of flues contribute to the resisting power, 
but precisely in what ratio has not been deter- 
mined. Fairbairn suggests that a flue 6 feet 
long, made in three lapped courses, is equiva- 
lent in strength to a flue one-third the length, 
or 2 feet, and that a flue made of three or 
more courses should be involved in the equa- 
tion at fits length. 

Example: Boiler, 24 feet long, flues, 20 
inches diameter, working pressure 104.16 
pounds, factor of ‘safety 4, desired thickness 
of flue if made of courses, 


a8, reduced length. 
Collapsing pressure, 104.16 x 4416.64 pds. 


hence 7 —/ 416.64 x8x20 
806,300 


* The preceding paper is the first of a series which 
we shall publish during the summer and fall, and are 
from the original MSS. of an engineers’s, machin- 
ist’s and steam user’s manual, now in preparation by 
John W. Hill, M. E., of Hamilton, Ohio. 

The book will contain one hundred pages of choice 
engineering and mechanical information, printed on 
tinted paper, and handsomely bound for pocket use. 
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How to Anneal Brass or Copper. 


In working brass and copper, it is almost 
impossible to bend it without softening it. 
If a piece is drawn out thin, or upset, it will 
become hard, and if hammered to any great 
extent will split. To prevent cracking or 
splitting, the piece must be heated toa DULL 
RED heat and plunged into cold water ; this 
will soften it so it can be worked easily. Be 
careful not to heat .brass too hot, or it will 
fall to pieces. The piece must be annealed 
frequently during the process of hammering. 


———- pe 
Machinists’ and Engineers’ Supplies. 


Trade is very yuiet, and there are few features of 
interest. Changes in price are infrequent. Novelties 
are scarce. A new — of monkey wrench is shortly 
to be placed upon the market, adjusted by a lever 
instead of ascrew. A new lathe dogis nearly ready 
for the trade. The Nicholson File Co., Providence 
R. I. have just issued a handsome 75 page book, bound 
in cloth, entitled “A Treatise on Files and Rasps, 
descriptive and illustrated for the use of master 
mechanics, dealers, &c. in which the kinds of files in 
most common use, aud the newest and most approved 
special tools connected therewith are described— 

ving some of their principal uses, a description of 
the process of manufacture, and afew hints on the 
use and care of the file.” Elsewhere we ov some 
extracts from this volume which is undoubtedly the 
most comprehensive, plain and valuable work of the 
kind ever published. The labor of preparation has 
extended over many months, and every part bears 
evidence of thorough information. It is not a cata- 
alogue or price list; the Nicholson files being only 
briefly noticed, and in this respect it is an unusual 
kind of a trade publication, especially as it is issued 
in a very elaborate style, for gratuitious distribution, 

We have received from Messrs Jackson & Tyler, 
Baltimore, a 132 page illustrated price list of tools and 
supplies of all kinds, for machinists, pattern makers, 
model makers, blacksmiths, moulders, and amateurs. 
Will be mailed to any one on receipt ofa 3 cent stamp. 

The Delamater Iron Works of this city are about 
to issue a new price list of Kennedy’s Concentrated 
Power Shearing and Punching Machines. ‘lhe Bill- 
ings & Spencer Co., Hartford, are preparing to issue 
a new illustrated catalogue and arice list. 

Sheet Brass and tubing have been reduced 7} 
cent., and copper rivets and bars from 10 to 
cent. discount. 


per 
per 


Iron Review. 


Pia Inon.—Very few sales are being made, and 
rumors of some at very low tates. The predictions of 
a light trade during July have been fully verified. We 
quote No. 1 Foundry at $16.50 to $18. 00. No. 2 $15.50 
to $17.00, and Gray Forge, $14.50 to $16.00. Scotch 
Pig is very little inquired for, and the trade is very 
light. Quotations are, Eglinton, $22.50, Glengarnock, 
$23.50, and Coltness, $24.50 to 25.00. 


MANUFACTURED IRoN.—The demand is very light, 
and prices are same as at our last writing. The mills 
are having a rough time to sustain even present figures. 


Street Raits.—There is no new business to note, 
and quotations are $42.50 to $44 at mill. 


Inon Ratis.—The trade is very light, no sales to 
note of any large amount, and we quote at $32 to $35. 


Wroveut Sorap.—The demand is very light, and 
we quote at $20, from yard. 


Stereis.—Sales are light and only in small quanti- 
ties, prices remaining at previous quotations. 


TANK, PLATE AND SHEET IROoN—Trade is quiet, and 
we quote store prices as follows TankIron @ 2%; 
C, No. 1, @ 8; Shell @ 3; ents 4 @ 44 5 
Soft Patch @ 614; Boiler Rivets @8%; Boiler Tu 
list price less 40% discount; Sheet Iron @ 10 to 14, 2% 

prices ed on application. 











NEW YORK. 


The Rensselaer Steel and Iron Company, 
Troy, are busy in all departments, except in 
the nail and ‘spike department, in which they 
are doing very little. The horse-shoe depart- 
ment is gradually increasing in product. 


The other day the Albany and: Rensselaer 
Iron and Steel Company, Troy, N. Y., fin- 
ished forging a round steel shaft 22 feet 9 
inches long by 6} inches in diameter, weigh- 
ing 2347 pounds. It was made to the order 
of the New York and Lake Champlain 
Transportation Company for a propeller 
shaft. The forging was accomplished by an 
8-ton steam hammer from an ingot 15 inches 
square. This is the largest shaft the Albany 
and Rensselaer Iron and Steel Company have 
yet made, but not the heaviest forging. 
Steel forgings are demanding a large share 
of their attention, and they are putting in 
sevéral new hammers, one of which is a . 
4000-pound helve hammer. 


MASSACHUSETTS. 


The Vitrified wheel and Emery Co., West- 
field, are running full time, and are doing a 
good business. 


The Ashcroft Manufacturing Co., Boston, 
are doing a good business, and have a num- 
ber of orders ahead. 


The Washburn & Moen M’f’g Co., Wor- 
cester, are running their wire works night 
and day with a force of fourteen hundred 
men. 


The Ames Manufacturing Company, Chico- 
pee, Mass., in addition to other business, are 
turning out 1000 sabre swords a day on an 
order for 200,000 from a foreign government. 


C. H. Brown & Oo., Fitchburg, are run- 
ning full time, and report business good. 
They recently shipped a 200 horse power en- 
gine to Mitchell, Lewis & Co., Racine, Wis- 
consin. 


' KE. Converse, Worcester, is getting out two 
styles of hand-boring machines, Geo. Dry- 
den’s patent, which are entirely new, and are 
excellent inventions ; he will soon be ready 
to put them on the market. 


The Boston Blower Company are running 
their works to about their full capacity. The 
company have also made arrangements for 
the manufacture of their specialties in con- 
nection with their blower business. 


Jerome Wheelock, Worcester, Mass., has 
just completed arrangements with an 
eminent firm of French engineers, for the 
manufacture of the Wheelock improved 
automatic cut-off engine in France. His 
works at Worcester are full of orders for 
engines, and more than the usual number of 
hands are being employed to keep up with 
the demand. 


Thomas B. Adams, Boston, manufacturer 
of leather belting, has increased his facili- 
ties about one-third, and is now cutting about 
200 sides of leather per week. Among new 
machinery added is a tubular riveting ma- 
chine, made by Nellen, Bray & Co., of Bos- 
ton, by means of which it is said the work of 
riveting can be done four or five times as 
rapidly as by the old method, and with a 
decided increase of neatness and durability. 


RHODE ISLAND. 


Nicholson File Co., Providence, are run- 
ning full time, and employing 220 hands. 
They report business good. 


New American File Co., Pawtucket, are 
employing 180 hands, and report business 
fair for the season. 


VERMONT. 


The Lane Manufacturing Company of 
Montpelier, Vt., report business better the 
ast six months than for five years previously. 
heir work is mainly on mill machinery, 
used in the manufacture of lumber. 


PENNSYLVANIA. 


The work of rebuilding the shattered por- 
tion of the Chesapeake nail works, near Har- 
risburg, will soon be commenced. Twenty 
five nail machines, which have been idle 
since the explosion, were started, to making 
nails by the cold process, and a number were 
started yesterday on the hot method. 


OHIO. 


W. B. Pollock & Co’s boiler works, 
Youngstown, are running full time. All 
hands employed, with plenty of orders ahead. 


The Cuyahoga Steam Furnace Company, 
Cleveland, are making a 4000 lb. steam-ham- 
mer for the Albany and Rensselaer Iron and 
Steel Works, Troy, N. Y. The hammer }s 
of the helve kind, and has a steam cylinder 
30 inches bore, worked by a steam balanced 
semi-rotating valve. The anvil block will be 
ee by the Troy company at their own 
works, 
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is Work is Reliable, and is ty 
Ronmmended by the Leading Scientific, Me- 
chanical and other papers, as will be seen 
by the Testimonials below. 


ALLEW’ 


3 
ARTIFICER’S ASSISTANT 


x6 INCHES. BOUND IN FINE ENGLISH CLOTH, 
SIE ND OME GILT BACK AND SIDE. CONTAINS MORE 
THAN 100 PAGES, HUNDKEDS OF ILLUSTRATIONS 
AND DIAGRAMS, THOUSANDS OF VALUABLE 
FORMULAS, RECIPES, PROCESSES, TRADE — ° 
SECRETS ETC, EMBRACING 
THE COLLECTION 
EVER PUBLISHED, VERY MANY OF 
WHICH HAVE BEEN OBTAINED 
WITH DIFFICULTY AND AT 
A GREAT EXPENSE, 


By HENRY B. ALLEN, 


f Engineers’ Catechism,’’ ‘Perfect Self-Instructor in Tele- 
ply,” “Fiano Forte Tuners’ Guide,’’ and other Scientific Works. 

“ This is undoubtedly the cheapest work of the kind ever published. 
“Jt contains 700 pages of closeiy-arranged matter. The author and 
«compiler has covered very extensive ground, and the recipes and in- 
“ structions are carried down to the latest date.””—-Scientijic American. 


“Tt is a plain, practical work for every-day use in the shop, and 
6s will be found “Elenbie alike to apprentices and skilled workmen, 
“Tt avoids algebraic formulas and mathematical problems, while giv- 
«¢ing in available form such information as machinists, engineers, and 
- other artisans should acquire. The price is low enough to bring 
¢¢i¢ within the reach of everybody.” —American Machinist. 

‘It is one of the most valuable books for the money we have seen. 
‘¢In the household, factory, mill, or shop, it will be of the greatest 
“service. Its vast amount of usefnl matter is made available by a 
* complete and comprehensive index, by which anything in the book 
“can be easily found. It isa book which, once possessed, would not 
“be willingly parted with.”’—Leffel’s Illustrated Mechanical News. 

«This work is very reliable, and is strongly recommended by this 
“ paper.””—Scientific News. 

“ The possessor of a library will find herein many matters of infor- 
«¢ mation for which he will search in vain elsewhere.” —Manufacturer 
and Builder. 

«¢ This is no catchpenny publication. It is a book that every reader 
“ shoul@ possess. It is beautifully printed and bound ; contains over 
700 pages, largely illustrated. For $2.50 you can get this valuable 
werk, and will thank us for putting youon the track of it.””—Louis- 
ville Courier-Journal (in answers to correspondents. ) 

“It is a very valuable work ; every fami!y should have a copy ; the 
*¢ money paid for it will not be wasted.””—The Household. 


“‘ This is the cheapest book for the price ever published. We recom- 
« mend it strongly to the notice of all book agents on the lookout for 
“ and salable works’’—Agents’ Herald. 

Among the multitude of an ee of which it treats, will be found 
the following: Telegraphy, of which it is a perfect self-instructor, 
teaching the construction, ipulation and t of Instru- 
ments, Batteries, Wires, &c., Reading by sound, The Learner’s In- 
strument, How to learn og oped at home in a short time. Ono 
Hundred and Fifty valuable Mechanical. Movements, Illustrated and 
Explained. Information concerning Patents; how to obtain them. 
Tuning the Pianoforte, Organ, Melodeon, a complete self-instructer, 
Watchmaking, the whole proce-s of manufacture in detail. Watch- 
makers’ Train Tables. Directions for the construction and management 
of Engines, Boilers, Gauges, Valves, &c. Duties of Engineers. Ce- 
ments for Steam work, Compositi n Boiler Covering, Steam packing, 
Scale preventatives, Polish fur bright work; Useful hints for Millers 
and Millwrights ; Saw Mills and Shingle Machines, Rules for speed 
of Wheela. Pulleys, Drums, Circular Saws, &c.; Saw filing, full 
directions; Mending Broken Saws, Shafting, a Gear Cutting, 
Bevel Gears, Friction Paper Pulleys, Screw work, janing, Boring, 
Turning, Finishing, &c.; Making and Tempering Railway and Car- 
riage Springs, Saws, Axles, Steel Ploughs, Files, aps Reamers, Cold 

Chisels, Marble and Stone Cutters’ Too s, Stone Drills, Dies, Mill 





icks, Edge Tools, Scissors, Razors, Scvthes, Gun Lock Springs 
Watehs rings ; Emery Wheels, different kinds; Tempering Li uide, 7 
kinds; Metallic Tempering Bath ; Case Hardening, 6 ways; to Restore 


rnt Steel, 4 ways; Annealing Steel, &c. To toughen and improve 
7 Steel and ens to Reduce Oxides; Alloys for Gold, Sliver, 
rass, Bronze, German Silver, &c., 350 kinds ; Solders, 75 kinds ; 100 
Compositions for Locomotives, Crgan Pines, Pumps, Telescopes, Plated 
Goods, Gongs, Cymbals, Meta!s, &c., &c.; 26 receipts for Tinning, 
Blueing, Galvanizing, Coppering, Brassing, Zincing, and Enameling 
on metals; 77 receipts for Bronzcs, Dipping Acids, Lacquers, Paints, 
Japans, &c., for metal work, Bronze Powder, 9 kinds. 24 receipts for 
Coloring, Gilding and Plating ; 375 very valuable receipts for Watch, 
Chronometer, Clock and Jewelry work. Over 1.00 reliable processes 
for Iron, Steel, Saw, Tube, Chain, Anvil, Sewing Machine, Gas fixture, 
and Fire-arm Manufacturers, Master Mechanics, Machinists, Engi- 
neers, Blacksmiths, Horseshoers, Carriage Makers, Iron, Brass, T 
and Bell Founders, Pattern Makers, Refiners, Gunsmiths, Cutlers, 
Millwrights, Coppersmiths, Gas and Steam Fitters, Plumbers, Marble 
workers, Opticians, Die sinkers, Stencil cutters, &c, # Glass, Glass 
Staining, Etching, and China Decoration, 50 receipts. To Gild Glass 
Signs, 5 ways; Stains for Wood, Polishes, Wood filling, Oil Finishes, 
100 kinds. 500 receipts for House, Sign, Ship, Carriage and Ornamental 
Painters, Grainers, Cabinent and Musical Instrument Makers, Gilders, 
Carvers, Polishers, Picture Frame Dealers, Varnishers, Stucco Workers, 
&c.; 40 receipts for Cement and Glue. 60 receipts for Tanners, Boot, 
Shoe and Harness Makers. 150 receipts for Dyers, Bleachers, Hatters, 
Clothiers, &c. For Dentists, 25 receipts 7 oulders’, Pattern and 
odel Makers’ Tables, Weights of Iron, Steel, Brass, Copper, Lead, 
Russia Iron, Lead Pipe, Strength of Cast fron Columns, &c., at sight. 
Estimates of Supplies for LumberCamps, Estimates for Masons, Plas- 
terers and Contractors. bang marry for Machinists. Fullinstructions for 
making Artificial Flowers, Fruit, &c., for taking Ferrotype, Tintype 
znd other itive pictures; for Making, Bottling and preserving all 
lLinds of Ales, Wi-es, Spirits, &c., 150 receipts, For manufacturing 
Confectionery of a1 kinds, 120 receipts. The whole Art of Brewing ; 
Cage Birds and their Diseases, Taxidermy ; Rules for the Games of Bill- 
iards, Pool, &c, ,. Book-keeping, by both double and single entry, con- 
densed and prehensive ; ble information for Farmers, in regard 
to Horses, Cattle, Poultry, Composts, &c. More than 1100 receipts for 
Cooking, Baking, Preserving, Pickling, &c. There is so much that is 
valuable in this work that we can give only a faint idea of its contents. 
Acrnts Wantep, Lisgrat Commission. Sent sy Matt, Posr- 
AGK PAID, FoR $2.50. (When change is not handy, send _ postage 
stamps for the odd 50c.) Address all communications to The EMP; [RE 
STATE PUBLISHING CO., No.33 MURRAY STREET, NEW 
YORK. P. O, BOX 3756. 
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DRILL 


CHUCK 


Made cf Steel 
throughout, equal 
to doing any work 
required of it— 
Runs _ perfectly 
true. Cost but $5. 


» T.R. ALMOND 


G4 Pearl ft, 


BROOKLYN. 


(Cut shows Chuck 
full size.) 
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to the Boiler, whether the Coils are abo 
other mechanical devices for such purposes. 


THE ALBANY STEAM TRAP. 








This Trap automatically drains the 


water of condensation from HEATING COILS, 
ve or below the water level in Boiler, 
Apply to 


and returns the same 
thus doing away with pumps and 


Albany Steam Trap Co., 


ALBANY, N. Y. 











C. H. BROWN & CO. 


Manufacturers of 


THE CELEBRATED 


“FITCHBURG” 
Antomatic Variable Cut-off 
STEAM ENGINES, 


FITCHBURG, MASS. 








PATTERN AND BRAND LETTERS. 


VANDERBURGH, WELLS & Co. | 
Printers’ and Engravers’ Warehouse, 


Corner Fulton and Dutch Sts., 
NEW YORK. 
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WHITE & BURBRIDGE, 


PATENTS. 





S. H. WALES & SON, 10 Spruce Street, 
New York, procure Patents in the United 
States and foreign countries. Charges mode- 
Caveats, Designs, Trade Marks and 
Ad- 


vice given without charge. Inventors invited 


rate. 
Labels secured. 23 years’ experience. 
to write. Business confidential. 

Scientific News issued twice a month ; illus- 


trated. Only one dollar a year. 





TWEER. 


The best ar- 
ticle for reg- 


= “a 









ulating forge 
fires ever in- 
vented. 


Manufactured 
and sold by 


MIDDLETOWN, CONN. 
Also sold by H. Prentiss & Co., 14 Dey St., New York. 









Hand-Shapine Machine, 


Manufactured by 
E. N. BOYNTON. 
WORCESTER, MASS. 


This machine has a stroke 
of six inches, and may readily 
Vee, DC adjusted to work of any 
less: distance. 

Length of Traverse, eight 
inches. Vertical adjustment 
of table, three inches. 

Can be run by hand or 
power. 


hour. 
No extra 





insurance. 
stoppage, «r slackin 
sizes of 334, 7 and 14 horse power, a 


BROWN CALORIC 


arger sizes per contract. Apply for illustrated price list. 


THE BROWN CALORIC ENGINE, 


Superior to any Hot Air Motor in Market. 
Is the most perfect substitute for any other power. 
are: Noiseless motion, simple construction and durability. The con- 


sumption of fuel is about 244 pounds per horse-power and per working 
Accidents 


Its special merits 


of explosive nature are impossible. No water tax. 
Replenishing the fire docs noi cause any 
of the power. These machines can be seen in 


t the 
ENGINE CO, 57, 59 & 61 Lewis St, N.Y. 





Aug. P. Brown’s 
Apply for circular. 


Safety Steam Engine Governor. 


57, 59 and 61 Lewis Street, New York 





GREAT SAVING IN FUEL! 
No Diaphragms to Wear Out or Burst! 


The Norcross Steam Dam 





Patented in United States, Canada, Great Britain, Prussia, Russia, Belgium, France, 


per Regulator 


THE ONLY RELIABLE PRESSURE GOVERNOR IN THE WORLD, 


(PATENTED MAY |! 


1877.) 





Austria. 


NEEDS NO OIL OR ATTENTION! 
A Great Preventive of Boiler Explosions! 





WHESTFIHNLD, 


L. E. 





Weight, 225 lbs. 


C. W. BENTLEY, Front St., Baltimore, Md. 


SEND FOR CIRCULAR TO 


LAFLIN MANUFACTURING COMPANY, 


SOLE OWNERS AND MANUFACTURERS, 


MASS. U. S. A. 


Our Agents are: Grorce K. Paut & Co., 48 & 50 Union Street, Boston, Mass, 
Braman, Dow & Co., 12 Pearl Street, Worcester, Mass. 
R. W. Wipe, 108 Liberty St., New York City. 
WENTWORTH, 43 8. 4th St., 


Philadelphia, Pa. 
Gro. E. ExEy, 208 State St., Rochester, N. Y. 
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LYMAN WHEELER, 


PORTABLE AND STATIONARY STEAM ENGUIES, 


16 SUMMER STREET, 
WESTFIBIUD, MASS. 


A. B. WARNER & SON, 
IRON MERCHANTS, 


28 & 29 West St, and 52 Washington St, 
NEW YORK. 


BOILER PLATTER, 


‘incre ieneadal ‘ce ea TUBES, ANGLE, TEE AND GIRDER IRON, BOILER AND 
TANK RIVETS. 
Sole Agents for the celebrated “EUREKA,” “PENNOCKS,” 
“WAWASSET,” “LUKENS,” brands of Iron. 


All descriptions of Plate, Sheet Gasometer, Girder Iron, &c., furnished to order. 
have a large stock of Plates, Sheets, Rivets and Boiler Tubes, &c., constantly on hand. 





We 





ESTABLISHED 182i. 


Prices Given on Application. 





MORRIS, TASKER & CO. > psiaispELL & co 


LIMITED. 


DELAWARE IRON CO. 
NEW CASTLE, 


Office, 230 South Third St., Philad. 
Office and Warehouse, 15 Gold St., N.Y. 


MANUFACTURERS OF 


WROUCHT IRON WELDED TUBES, 


GALVANIZED AND COATED, FOR GAS, STEAM AND WATER. 


Lap Welded Charcoal Iron 


PLAIN, 


BOILER 


Oil Well Tubing and Casing, 
Gas and Steam Fittings, 
Brass Valves and Cocks, 


Improved Coal Gas Apparatus. 





| 
| 
| 
| 


WONDERFUL PUNCHING 


A perfect revolution in punching is made 
by the use of 


D. L. KENNEDY’S 


Spiral Shearing Punch. 


HALF the present required power is SAVED, 
and the Drill and revolving cutter for boilers 
and flue plates are almost entirely superseded. 

As this Punch does not mutilate or impair 
the strength of the iron, no Boiler, Bridge, or 
any iron work where SAFETY is important 
should be done with any other. 

It can be used in any punching machine, 
and licenses for that purpose can be purchased 
very reasonably by addressing the patentee, 


D. L. KENNEDY, 
No. 3 Vesey Street, New York. 


Manufacturers of the 


BLAISDELL PATENT 


DRILL PRESS 


WITH 


QUICK RETURN MOTION, 


Del. 


Office and Warehouse, No. 36 Oliver St., 
Boston. 


TUBES. 


Gas and Steam Fitters’ Tools, 
Cast Iron Gas and Water Pipe, 
Street Lamp Posts and Lanterns | 


A OTHER FIRST-CLASS 


MACHINISTS’ TOOLS, 


62 Jackson Street, 











New and Revised Edition Just Ready. 


THE COMPLETE PRACTICAL MACHINIST 


Embracing Lathe Work, Vise Work, Drills and Drilling, 
Taps and Dies, Hardening and Tempering, the Making 
and Use of Tools, etc., etc. By Joshua Rose. Illustrated 
by 180 engravings. Second edition, revised. In one vol.; 
12mo, 376 pages. Price, $2,50 by mail, free of postage. 
Contents: Chapter I. Lathe and Machine Tools. 

IL. Cutting, Speed and Feed. III. Boring Tools for Lathe 

Work. IV. Screw-Cutting Tools V. General Observa- 

tions on Lathe Work. VI. Turning Eccentrics. VII. 

Hand Turning. VIII. Drilling in the Lathe. IX. Boring 

Bars. X Laps. XI. Twist Drills. XII. Tool Steel. XIII, 

Taps and Dies. XIV. Vise-work Tools. XV. Fitting Con- 

necting Rods. VXI. Milling Machines and Milling 

Tools. XVII. To Calculate the speed of Wheels, Pulleys, 

etc. XVIII. The Slide Valve. XIX. How to Set a Slide 

Valve. XX. Pumps Index. 

{2 The above or any of our: Books sent by mail, free of 
postage, at the publication price. 

A select list of books on Steam and Steam Engines, 
with prices sent free on application. 

Our new and enlarged Catalogue of Practical and 

Sciextific Books, 96 pages, 8vo, sent free to any one who 

will furnish his address. 


" HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 WALNUT STREET, Philadelphia. 





WORCESTER, Mass. 





KENNEDY'S) | 
R. W. HAMILTON'S 


Independent Air Pum & Condenser 


(PATENT PENDING.) 


SAWTELLE & JUDD, 


BUILDERS, 
HARTFORD, CONN. 


ey e Pipe. 
D—Ste m Pipe. 


Shearing $ Punching Machines ~ 


Z D> 


¢ 


No. 2 Punches, 


% in. hole in 28 

¥ in. iron, Price, $25. 

Larger sizes in proportion. 
A—Exhaust Pipe. | 
B—Injection Pipe 


These tools are portable, :nd easily worked by one 
man; handles are reverxible, and can be adjusted to 
run by foot power. The Punching Machines are fur- 
nished with the atent Sprrau Punon, which does not 
mutilate the iron and requires less power. The Flange 
Punch, ‘‘Screw Punch” and “ Railroad Punch "—for 
1% in. "hole in railroad bar—are the most perfect tools 
in the market. 


For further particulars, address the manufacturers 
Cc, H. DELAMATER & CO., 
New York. 

Salesroom, 10 Cortlandt Street. 





RICHARD DUDGEON, 


24 Columbia Street. 
NEW YORK, 


Maker and Patentee of 
IMPROVED HYDRAULIC JACKS, 
Punches, and 
Roller Tube 
Expanders, 


AND 
DIRECT ACTING 


Naiteam Hammers, 


Communications 
by letter will receive 
prompt attention, 


Jacks for Pressing on Car Wheels or 
Crank Pins made to order. 





FH TB Seer madele Orde 


Every variety of Gun, fewing, me age eg Pr and small 
Machine Screws, Collars, C tuds, & 
Also, Light Hardware, and pecialties in "yet Sheet 
Brass Work, Trimmings, Sewing Machine Attach- 
ments, Punches, Dies, Stamps and Special T'ools. 
R. WOODMAN, 
11 Chardon Street, Boston, Mass. 








wi 
Tl 


NORTON’S 


Solid Emery Wheel. 


The Best Solid Wheel in use. Will not Glaze, Heat, 
nor smell, and will run equally well, Wet or Dry.: 


This Condenser has been designed especially to meet a want long felt for something 
capable of being readily applied to non-condensing engines, to economize fuel or add to the 
power. In applying this Condenser to engines now located, it is only’ necessary to choose 

| the most convenient place for water connections and lead the exhaust to it. By its applica- 

tion, we guarantee an increase, in most cases, of 80 per cent. in power, or where that is not 

desired, 20 to 25 per cent. in fuel saved. A great reduction in boiler pressure may be 
obtained where increase in power is not required, and this is very desirable in some cases 

For further particulars, and reference to those having this Condenser in use, apply to 


SAWTELLE & JUDD, Hartford, Conn 


SATISFACTION GUARANTEED OR NO PAY. 
eee 
F. B. NORTON, Patentee and Menutacturer, | 





No, 41 Water Street, Worcester, Mass. 
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Address P. 0. Box 2187. - Pp I > R 2 O N & C oO. 


Warehouse, 


24 and 26 Broadway, 





Established 1790. 


IMPORTERS AND DEALERS IN IRON AND STEEL OF EVERY DESCRIPTION, 


and 77 and 7Q 


Office 24 Broadway, N. Y. 


New Street, 


New York City, July 15, 1878. 








TERMS, NET CASH IN 30 DAYS. 








PRICES SUBJECT TO 


MARKET CHANCES WITHOUT NOTICE. 

























































COMMON IRON. S to All plates over 30 feet long, weighin, 
Price Per Lb.| Norway Bar Iron, 5 tax}? and 53, + ail vs $to1 |1000 lbs. or over, subject to specia 
1x#to6x1 Fiat, - : Lf ae Shapes, - - 6 1} to 44x} and $ ye agreement only. 
it tof 3 bre Pu Flat, ™ t 2 Ante Teo P.& Co., 6c., or U. B. : : te - x 14 to 2 to |'These Plates are not Sheared, 
1 an x7 an a 4 ngle Iron, . io to 6x tol Ed 
2 ‘ : ; ges guaranteed perfectly solid, straight 
per ec _ Square, pt Tee Sram, Common, : 4 pet ervey | and of uniform width, rendering rochnariiag 
4 
tandy, “ « 9 Boiler Plate, 24 @ |6tto 7x4 to1 | 75 | unnecessary when exactness is required. 
B est Flange, 4 @5 at to 3x2 to 2h 
“oe "01 “a 1 Flot, 2 | EXTRA REFINED IRON. 63 to Ss it ~s te | , 7 
1 to 6x} and {5 Flat, 235 Equal to H. B. &S. B. B. H. BAG- 7" re Rait- 
8 to2 Round and Square, 2 NALL’S or L. W. Bt to 4x2 to 8 “4 ‘aa a han HMA pone 
24 to 24 225 | ordi Si Ovals. owe fting, ’ 
8 to3t “ is $5, Ee eoe ts & ts Ys Mining Picks. Special Price-list 
Bhto4 < 2r5 Baus ax Squane, Price ee sent on Application. 
4tto4y “ 3 2 = bali per Ib. [andy and 3 cy $& up. 
1 el te ee Sec 2yoc. | Half Ovals and Half Rounds. C R 0 W . R A R S 
RODS, ROUND AND SQUARE. ? 1 1 8 ; ’ 
Q4 22 9.6 9.8 8 8a, 4 Extras same as Refined. ts é ts 10 to All Steel, 6} ¢. 
qeuien 4 4% 2» {ULSTER BEST IRON. Jit* tote) & fe 
16 1¢ ‘ 
Ovals, Half Ovals and Half Rounds. ; "| Clee Seas ee : : to 
2.8, 9.8 3 3.5 32 PIERSON & CO. keep in stock a full as-| Esopus ‘¢ = 375 
ay sel “9 10 _| sortment of this well known extra brand. 9 2 
$to2® §&i 4&% ve g a hy a N . 
BAND. Ordinary Sizes. Price Per Lb. MISCELL ANEOUS k oreign & D omestic 
1 to 6x, to No 12, 28,| ..#to 2 Round and Rquare, B5¢ 2 English Cast Steel, > a i 16. 
HOOP. 14x # to 44x1, - sini . alee Spring Steel, 6 
8 6 1 Extras on Rounds and Squares. Special Rates Given on Application. “6 Tire Steel, : 6 
5fo 4% 8x 8% 84508 270 4 18 §and 13 “ Toe Calk Steel, 6 
Ae a. 4 e % 1& up’d “Saeae . « 24 to oe ¥ Iron and Steel Rails; Railroad Chairs a Machinery Steel, 9 
HORSE SHOE i : = 4 24 to 3 * and Spikes; Railroad Fish Plates; Bessemer Wire Rods, 34 
gx#tolLxg 32; Ce ay ae vd re re ry 15 Bolts, &c.; Railroad Axles and Wheels; | American Hesiner Tire Steel, ‘ 
16 ~ To ; : : 3-16 up, - i c 
SCROLL. Extras on Flats. Wire Rods; Screw vr tale Gas and = a, 5 39 up, 54 
4y% Age 43, 38, 38% 3,45 13, iA. ss Steam Tubes; Nails; Rivets; Tank “ “ “ “1.8 5 
. ~~ |Iron. Wrought Iron Beams, Deck = * 3-82 “ 5 
4 x 16 14 12 10 & 5 t “ce re 5 
Ut ok gh oA TE | Paygte tenth bod [peta Chane Bary Star tron, Oc) ) tng 18 
is e : : tagonal Post Iron, ‘' Upset’? Chord “ Machinery Steel, - 
$x 16 14 12 10 ay = & & Pa x 4 and fy 4 and fr 2 to 2 ‘6 Toe Calk Steel, 5 
3¥%o 3% 3 3 238 2355 re 5 ae Bars, Angie and Tee Iron. is aatiad' Brus 6 
8x16— 14 12 10 4 1&5 |x} and ? i 4 pe + r to 8 ‘¢ Universal Mill? Plates. “s Sleigh Shoe Steel, - Bees. 
3% 8to 8 a 2% ad ra +5 Plates not over 24 in. wide, x 3-8 to 7-16. Bessemer Steel, : ‘ 
ier cies on eer . §-8 _*______ | Plates not over 24 in. wide, x1-2 and upw’ds. Steel Crowbars, - - 64 
$x 16 14 12 10 #s 2& ts 1x} and 4 t+ ands $tot Plates not over 24 in. wide, x 3-16 to 5-16. STEEL FORGINGS TO ORDER. 




















A discount of one tenth from above list on Refined Iron is given to dealers. 


REVIEW. 


Since last i Issue, several mills which have been supplying this saileas at very low prices, and to which may be ascribed much of our present demoralization, as far as 
cutting of prices go, have failed, and the effect here is good ; but this process of the “ survival of the fittest,” must go on some time - before remunerative figures are 


reached. The market is dull, and demand still from hand to mouth. 
PIERSON & CO., 24 Broadway. 








COMBINATION TURNING AND SCREW TOOL, 


MANUFACTURED BY 


J. H. JENCKS & CO. 


Manufacturing Machinists,  dsehtan! 7 


~ ae 


STONE & HAZELTON, 


Also, Spring Chuck Lathes, Chaplin’s Patent Power Planer, Improved 
Caliper Square, and other Improved Specialties for Machinists. 





180 CENTRE STREET, NEW YORK, 


55 Sudbury Street, Boston. 


Are prepared, with a Superior Equipment of First-class Tools and 
Experienced | Mechanics, to contract for the DESIGNING and 
CONSTRUCTION of special 


TOOLS, DIES, JIGS AND GAUGES 


for duplicating interchangeable parts of Fine Machinery or Sheet 
Metal Goods. 


CONTRACTS FOR MANUFACTURING STAPLE GOODS, IN QUANTITY, SOLICITED, 








CHARLES E. EMERY, 


CONSULTING ENGINEER 


No. 7 Warren Street, New York. 


PLANS AND REPORTS 


In respect to Steam and Hydraulic Machinery. 


JOHN W. HILL, 


Mechanical Enoincer 


DRAWINGS, OPINION AND ADVICE ON 
STEAM AND HYDRAULIC 
MACHINERY. 





Tests and Reports made upon the performance of Steam 
Engines, Pumping Machinery, Boilers and 
Furnaces. 


11 Pike Opera House, Cincinnati. 















Tests made on modern basis by competent assist- 
ants with improved apparatus, 
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VICTOR SEWING MACHINE CO. 


MIDDLETOWN, CONN. | 


MANUFACTURERS OF THE 


MICROMETER CALIPER. 


Price, $5. In Morocco Case, $6. 


This attractive and very desirable tool will be found more reliable and convenient than the Vernier 
Caliper, and to Machinists and Tool Makers it is indispensable on work requiring very accurate and close 
measurement. This feature is guaranteed, 


Its capacity is one inch, and is graduated to one-thousandths, but can readily be set one-half and 


ts 
quarter thousandths; and is so constructed that any wear resulting from use can be readily adjusted. 


We also manufacture the “VICTOR” CHUCK, which has the commendation of accomplished 
machinists as possessing superior qualities It is adjustable, self-tightening, and the clutches being flush with 


$8.50. 


Price, 


Victor Chuck. 


a 


the face, render it more convenient for the workman than any other, and less liable to be broken. 


ESTABLISHED 1848. 


WILLIAM SELLERS & CO. 


> SIA DELTA... 


Machine & Railway Shop Equipments. 


Shafts, Lathes, 


Couplings, Planers, 


Hangers, Drills, 


Pulleys, 
Mill Gearing, 
Ete. 


Shapers. 
Bolt Cutters, 
Ete. 


Railway Turntables and Pivot Bridges, 
GIFFARD INJECTORS. SELLERS’ IMPROVEMENTS. 


NEW PATTERNS. SIMPLE, EFFECTIVE, 


New York Office, 79 Liberty Street. 


NATIONAL TUBE WORKS COMPANY. 


Boston. 
8S Pemberton Street. 





New Work. 
106 John Street. 


Chicago. 
Hi6é Lake Street. 
Offer to Railroads a 


Special Locomotive Tube, 


Made of Homogeneous Iron, which will outlast two 
of the commom iron tubes now used. 


WE ALSO OFFER 


MACK’S PATENT INJECTOR, 


A perfect Boiler Feeder, for Engines running Ex- 
press Trains or standing. 
We refer to a number of roadsnow using them and 
; leaving off pumps. 


ALSO, RAILROAD FREIGHT CARS, 


Made of Boiler Tubes and Steel Rods, giving a GREAT SAVING of 


Sampies SENT. 


DEAD WEIGHT WITH INCREASE OF STRENGTH AND 
LONGER LIFE. 





WROUGHT IRON ENAMELED PiIrPe, 
From th to 14 inches Diameter. 


NOT AFFECTED BY ACIDS OR ALKALIES. 








NATIONIA TL, 


Simple. 


BOILER FEED PUMPS. 


JONES’ | 
STtEaAam ENGINES, BOILERS AND MACHINERY. 


STEAM PUMP. 


; ADAPTED TO EVERY POSSIBLE DUTY. 


Reliable. 
STEAM TRAP, 


Durable. 


William E. Kelly & Bro. 46 Cortlandt Street, New York. 





CHEAPEST BOOK-STORE 
IN THE WORLD. 


175,672 NEW and OLD Standard WORKS 
in Every Department of Literature. 


Almost given away. Mammoth Catalogue free. 
Books bought. 


BmESGAT BROS. 
3 BEEKMAM ST., OPP. POST-OFFICE, N. Y. 


ROPER’S 


Practical HandBooks for Engineers 


STEPHEN ROPER, 
Mechanical Engineer. 


Hand-Book of Land & Marine Engines, $3.50 
Hand-Book of the Locomotive . . . 2, 
Hand-Book of Modern Steam Fire En- 





Use and Abuse of Steam 


The above books embrace all branches of Steam 

eering—Stationary. Locomotive, Fire and Ma- 

rine. Any of them will be sent by mail, free of post- 
age, on receipt of publication price. 

Information by letter, when asked for, will be 
cheerfully — to parties making inquiries about 
Scientific Books, Steam Engines, Boilers, Steam 
Pumps, Injectors, or any kind of Steam Machinery, 


Address, 


OUR Ft. 


STEPHEN ROPER, 
447 North Broad St., Philadelphia, 


:Ponds Tools 


SAM. TRO. SMITH, 
COUNSELLOR AT LAW, 


AND 


ADVOCATE IN PATENT CASES, 
2/ Park Row, New York, 


NOTARY PUBLIC. Room 65. 





Engine Lathes, Planers, Drills, Etc. ? 
Send for Catalogue. DAVID W. POND, Successor 


to LUCIUS W. POND, Worcester, Mass. 


The Worcester Wire Co. 


MANUFACTURERS OF 


IRON AND STEEL WIRE 


OF EVERY DESCRIPTION. 


WORCESTER, MASS. 











A. F. PRENTICE & CO. 


SA Hermon Street, W orcester, 
MANUFACTURERS OF 


UPRIGHT DRILLS, 


HAND and FOOT 


LATHES, 


SLIDE RESTS 


AND 


Brass Finishers’ Tools, 


Mass. 


LEVER DRILLS 


A SPECIALTY. 


—_ 


For further particulars, send for Catalogue. 
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Are STRONGER, work EASIER, hold FIRMER, are LIGHTER, more DURABLE and 
CHEAPER than any other Pipe Wrench made. 


No. 1 Wrench, weighing 6 Ibs., takes Pipe from 1-8 to 1 1-4 inch, 
No. 2 4 15 “ ” i ‘© Linch to 4 inches. 


SEND FOR PRICE LIST. 


GENERAL AGENTS. 


MORRIS, TASKER & CO., Boston, Mass. READING IRON WORKS, Philadelphia. 
NASON MPF’C CO., New York. | HunTiNaToN, HOPKINS & CO., Sacra- 
FRANK C. GREEN, ‘“ mento, San Francisco, Cal. 

JOHN TAYLOR & BRQO., Montreal, Canada. 





TAT 2G. 2... eDD Zz. 
WORCESTER, Mass. 


Manufacturer of the Gest and Cheapest 


TWIST DRILL GRINDING MACHINE in the 


drills ground quickly and 


\- Requires no skilled workman to 
run this machine. Either Crooked or 


straight 
accurately. 


(te"Send for 





Prices and 


World. 


Q 
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Testimonials. 





The George Place 


Sole Agents for .J. 


Machinery Agency, 


A. FAY & CO. 


WOOD - WORKING MACHINERY. 


Patent Sash, Moulding, Tenoning, Boring, Mortising, Planing and Matching Machinery; Band, Scroll, 
Ripping, Railway and Carriage Cutting-off Saws, Band and Vertical Re-sawing Machinery, etc. 


IRON MACHINERY OF EVERY DESCRIPTION. PATENT COLD ROLLED SHAFTING, PULLEYS, HANGERS, ETC. 
121 Ghambers & 103 Reade Streets, New York. 





AMERICAN 


IRON WORKS, 


Jones & Laughlins, 


PITTSBURGH, PA. 


MANUFACTURERS OF 


AMERICAN AND CLAIR 


BAR, HOOP, SHEET & PLATE IRON, 
BRIDGE IRON, 

ANGLE IRON, 

PLOW BEAM IRON, 

GUARD IRON, 

COAL SCREEN IRON, 

CUT NAILS and SPIKES, 

SHIP and BOAT SPIKES, 

RAILROAD SPIKES, 


T RAIL, 8, 12, 16, 20, 28, and 40 Ibs. to 
yard, 


STREET RAIL, 23, 27, 32 and 45 Ibs. 
to yard, 


TRAM RAILS, punched and counter. 
sunk, 


RAILROAD FISH BARS and BOLTS, 
COAL PIT CAR WHEELS and AXLES, 
PATENT COLD ROLLED SHAFTING, 


PATENT COLD ROLLED PISTON 
RODs, 


FINGER BARS and KNIFE BACKS, 
PULLEYS, HANGERS & COUPLINGS. 


Worcester Boiler Works, 


MANUFACTURERS OF THE 


“~7ICTOR” 


Feed -Waler—Heater and Purider, 


HEATING AND PURIFYING WATER 


FOR STEAM BOILERS. 





WAREHOUSE AND OFFICE: 


Second & Third Avenues, and Try Street. 





BRANCH OFFICES: 
Nos. 190 to 196 South Canal Street, 
CHICAGO, ILL. 


(Jones’ Patent, Nov. 6, 1877.) 


WM. ALLEN & SONS, 


Nos. 188 to 189 West Water Street, _ WORCESTER, MASS. 


MILWAUKEE, WIS. 








&2~ Write for prices and further information, 








Second-Hand Tools 


One 28x60 in. Corliss Engine. 

Four Brainerd Milling Machines. 

One Mason Milling Machine. 

Two Smith & Garvin Milling Ma- 
chines. 

One 800 lb. Merrill Drop, good as 
new. 

One each 1, 2,3 & 4 Spindle Drills, 
Pratt & Whitney Co.’s make. 

One 20 in.x 5 ft. Whitcomb Planer. 

One 20 in. x 5 ft. Lincoln Planer. 

One 16 in. x 3 ft. Pratt & Whitney 


Planer. 
One Putnam Gear Cutter. 


One 24 in. x 17 ft. Shafting Lathe, 


with rest and chucks. 


One 24 in. x 16 ft. Lathe, nearly new. 
One 17 in.x 7 ft. Pond Lathe. 

One Bement.Profiling Machine. 

One Slotting Machine. 


One No. 2, and one No. 6 Root 


Blower. 


E. P. BULLARD, 


14 Dey Street, New York. 





An Improved Blackamith’s Blower, 


Suitable for all kinds of work. 





EMPIRE HAND BLOWER 


Weighing 65 Pounds. 


42 in. high, 16 in. wide, 14 in. fan diameter. 

We claim for the Empire Hanp Biower the fol- 
lowing points of superiority: Great power with easi- 
ness of operation. Simplicity and compactness, with 
solidity of construction. Facility to be adjusted to 
any position right or le(t. Adapted to all kinds of 
work, light or heavy. 


The Empire Adjustable Tuyere 





Cut showing how the rod working the valve of ad- 
justment is fastened at any required extent. 


J. MM. WARREN & CO., 
TROY, N. Y. 
Exclusive Agents for the United States and Canada. 
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Manufacturers of GODDARD'S PATENT RELIEVED 


Machinists’, Blacksmiths’ and Gas Fitters? 


‘Taps, Dies, Reamers & Screw Plates. 





New York Agency for Reynolds & Co.’s Machine Screws. Stub’s Pol. Steel Wire. 
Mild Tempered and Music Wire a Specialty. Headquarters for the Goddard 
Emery Wheel, Billings & Spencer Co.’s Goods, Bubridge’s 
Patent Tweer Iron, the Victor Chuck and Micrometer 
Caliper, and Henry Whiton’s Chucks. 


No. 14 DEY STREET, - 





NHWARK 


Steel Works. 


BENJAMIN ATHA ¢ 


Manufacturers of 


CAST STEEL. 


We make grades of Steel specially adapted to the manuf»cture 
of Lathe Tools, Chisels, Taps and Dies. | 


NEWARK, 


wk Gy FT EC Ee SS EC W eo 
BENJ. ATHA. J. ILLINGWORTH. 


UNION STONE CO. 


Manufacturers of 


Emery, Emery Wheels, Emery Cloth, 


EMERY WHEEL AND POLISHING MACHINERY AND TOOLS 
Sand Paper, Glue and Grinders’ and Polishers’ Supplies generally. 


STORES, 38 HAWLEY STREET, BOSTON, 





CO. 





DE MA 





Agencies in all the principal 


106 LIBERTY STREET, NEW YORK. Cities. 


24 N. 4th STREET, PHILADELPHIA. 


STEAM ENGINES 


Vertical or Horizontal. 
" ‘ ’ ; 
Combined, as in cut, 2 to 12 H. P., or on independent beds, 2 Hi. P. 
upwards to 200 Hi. P. Plain or with Automatic Variable 


Cut-off. We can refer to hundreds in use, of all sizes, giving perfect 
satisfaction. 


Yacht Engines and Steel Boilers, Shafting, 
Pulleys, Hangers, &c. 


Send for pamphlet, stating where you saw this, to 


Fitchburg Steam Engine Co. 


Fitchburg, Mass., U.S. A. 


Vitel Wel ak Er Ci 


SOLE MANUFACTURERS 


Porous Vitrified Emery Wheels, 
RUBSTONES AND SHARPENERS, : 


ALSO PROPRIETORS OF THE 


Patent Central Water Supply. 
WESTFIELD, Mass., U. S. A. 


4. SEND FOR CIRCULAR. 














i PRENTIS AN COMPA 


NEW YORK.) 


Established 1838s. 
| 


PUTNAM MACHINE CO. 


| MANUFACTURERS OF 


Machinists’ Tools, Steam Engines, 


Woodworth Planers, Water Wheels, 


a 


Mill Work, Shafting, &c. 


Engine Lathes, Traverse Drills, Gear Cutters, Car Axle Lathes, Boring Machines, 
Tron Planers, Hydrostatic Presses, Bolt Cutters, Slotting Machines, Pattern Lathes, 
Upright Drills, Milling Machines, Pulley Lathes, Nut Tapping Machines, Car Wheel Borers, 


WORKS AT FITCHBURG, MASS. 
Sales Room, 115 Liberty Street, New York. 


HAND AND POWER MACHINERY 


FOR THREADING BOLTS AND PIPE FITTINGS; MACHINERY WITH BEST 
MODERN IMPROVEMENTS FOR MACHINISTS, GUN AND SEWING 
MACHINE MANUFACTURERS AND SPECIAL PURPOSES. 








The Pratt & Whitney Co., Hartford, Conn., U. 8. A. : 


PRICE LISTS FURNISHED ON APPLICATION. 





THE 


BILLINGS & SPENCER CO, 
mane /p\ mans. 


HARTFORD, CONN. ri 


SCREW PLATES 


Manufacturers of AND DIES. 





This Screw Plate is drop-forged fromthe best bar iron and steel for. the BRFpORC. The arrangement for 
holding in the Dies is novel and new. Two feathers hold the Dies in position, as shown in cut i 2, 
swing in and out. By turning the screw from the top Die, and press on the pin at lower edge of the plate, 
leave the Dies free to drop out. Pig. 3 represents a pair of Dies for holding Taps used in the plate in place of 
og Dies, making a very convenient Tap Wrench, saving the necessity of an extra wrench as it combines 

e two. 





LATHE DOGS, PACKER RACHET DRILLS, BARWICK WRENCHES, PATENT ANIMAL CLIPPER for - 
Clipping Horses, SCREW DRIVERS, BILLINGS’ PATENT SEWING MACHINE SHUTTLES, and all : 
escriptions of STEEL AND IKON DROP FORGINGS for Guns, Pistols,: Sewing’ Machines, : 

and Machinery Generally. ; 










We are now prepared 
to furnish these goods/// 
| 


- prices than formerly. 


Send for our prices. 


WORCESTER 
MACHINE SCREW C0. = 





MERLE 


EVERY NH 





WAU} 


HEE) = 


| 





Worcester, Mass., or 111 Liberty St., N. Y. 
SPECIALTY—REPAIRS TO CORLISS ENGINES. 


= LL SIZES, «22 708 | 
(Viineh "Appice CORES? | 


VALVES gorep ouT IN THEIR PRESENT| 





—< J. M. ALLEN, Present 
W. B. FRANKLIN, Vice-PResipDENtT 
_ J. B. PIERCE, Secretary. 


POSITIONS AT REASONABLE RATES. | 


LEFLANDERS, 


4025 MAM FOPE ST - = PH /LAD* 

















68 John 8t., N. ¥. Water & Ferry, Pittsburgh. 





